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ZHUGHQPXVV)UGDV:RUNIORZ0DQDJHPHQW6\VWHPEHGHXWHWGLHVGDVVHVDXI(U
HLJQLVVHUHDJLHUHQXQGJHJHEHQHQIDOOVGHQ:RUNIORZ]XU/DXI]HLWXPEDXHQPXVV
’LH ]XU =HLW YHUIJEDUHQ NRPPHU]LHOOHQ :RUNIORZ0DQDJHPHQW6\VWHPH EHVLW]HQ
GLHVH 0|JOLFKNHLW LQ GHU 5HJHO QLFKW 0HLVWHQV LVW HV LKQHQ QXU P|JOLFKHQ HLQHQ
:RUNIORZ DE]XEUHFKHQ RGHU ELV ]XP (QGH DE]XDUEHLWHQ *HUDGH LP PHGL]LQLVFKHQ
$QZHQGXQJVEHUHLFK LVWGLHVHLQHXQ]XUHLFKHQGH/|VXQJ$XVGLHVHP*UXQGZLUG LP
5DKPHQGHV3URMHNWHV$*(17:25.HLQ:RUNIORZ0DQDJHPHQW6\VWHPHQWZLFNHOWGDV
HVHUP|JOLFKW:RUNIORZV]XU/DXI]HLW]XDGDSWLHUHQ

(LQOHLWXQJ

 :RUNIORZ0DQDJHPHQW6\VWHPH
 .RQ]HSWHXQG%HJULIIH
$XVJDQJVSXQNWIUMHGHV:RUNIORZ0DQDJHPHQW6\VWHPELOGHQGLHVRJHQDQQWHQ*H
VFKlIWVSUR]HVVH
(LQ*HVFKlIWVSUR]HVV VWHOOW HLQHQ $UEHLWVYRUJDQJ LQ HLQHP 8QWHUQHKPHQ RGHU HLQHU
2UJDQLVDWLRQGDUGHUHLQEHVWLPPWHV=LHOYHUIROJWZLH]XP%HLVSLHOGLH7KHUDSLHHL
QHV3DWLHQWHQ’HU*HVFKlIWVSUR]HVVEHVWHKWGD]XDXVHLQHU5HLKHYRQ$NWLYLWlWHQGLH
]XPHUUHLFKHQGHV=LHOVQRWZHQGLJVLQG(LQH$NWLYLWlWLVWGLH%HVFKUHLEXQJHLQHUEH
VWLPPWHQ$UEHLWGLHHLQHQ ORJLVFKHQ6FKULWW LQQHUKDOEHLQHV3UR]HVVHVGDUVWHOOW0DQ
XQWHUVFKHLGHW ]ZLVFKHQ PDQXHOOHQ XQG DXWRPDWLVFKHQ $NWLYLWlWHQ 0DQXHOOH $NWLYL
WlWHQVLQG$NWLYLWlWHQGLHQLFKWRKQHGLH,QWHUDNWLRQPLWHLQHP%HQXW]HUDXVNRPPHQ
$XWRPDWLVFKH$NWLYLWlWHQKLQJHJHQODVVHQVLFKRKQHPHQVFKOLFKH,QWHUDNWLRQDXVIK
UHQXQGEHQ|WLJHQIUGLH$XVIKUXQJQXUPDVFKLQHOOH5HVVRXUFHQ

Definition des Begriffes Workflow-Definition laut Workflow Management Coalition 
[WMC99]: 
„The automation of a business process, in whole or part, during which documents, 
information or tasks are passed from one participant to another for action, according to 
a set of procedural rules.“ 

8P HLQHQ *HVFKlIWVSUR]HVV WHLOZHLVH RGHU YROOVWlQGLJ ]X DXWRPDWLVLHUHQ PXVV DXV
GHP*HVFKlIWVSUR]HVVHLQH:RUNIORZ’HILQLWLRQPRGHOOLHUWZHUGHQ’LH0RGHOOLHUXQJ
HLQHU:RUNIORZ’HILQLWLRQHUIRUGHUWDOOHUGLQJVGDVVGHU]XJUXQGHOLHJHQGH*HVFKlIWV
SUR]HVVVWDUNVWUXNWXULHUW LVW)UGLH5HLKHQIROJHGHU$NWLYLWlWHQ LP]XJUXQGHOLHJHQ
GHQ*HVFKlIWSUR]HVVEHGHXWHWGLHVGDVVVLHJHZLVVHQ5HJHOQXQWHUZRUIHQLVW
’LH:RUNIORZ’HILQLWLRQVHW]WVLFKDXVGHP.RQWUROOXQG’DWHQIOXVV]XVDPPHQ’HU
.RQWUROOIOXVV GHILQLHUW GLH 5HLKHQIROJH GHU $UEHLWVVFKULWWH XQG GLH %H]LHKXQJHQ ]ZL
VFKHQGHQ$NWLYLWlWHQ$XIJDEHGHV’DWHQIOXVVHVLVWHVGHQ:HJYRQ,QIRUPDWLRQHQ
]ZLVFKHQGHQ$NWLYLWlWHQ]XEHVFKUHLEHQ

:RUNIORZ’HILQLWLRQXQG:RUNIORZ0RGHOOZHUGHQKLHUDOVlTXLYDOHQWH%HJULIIHYHUZHQGHW
(LQOHLWXQJ

,Q GHU )ROJH ZHUGHQ $NWLYLWlWHQ KlXILJ DXFK DOV.QRWHQ XQG GLH %H]LHKXQJHQ ]ZL
VFKHQ GHQ $NWLYLWlWHQ DOV .DQWHQ RGHU 7UDQVLWLRQHQ EH]HLFKQHW :LFKWLJ ZLUG GLHV
ZHQQHVXPGLH0RGHOOLHUXQJGHV.RQWUROOXQG’DWHQIOXVVHVJHKHQZLUG
(LQH:RUNIORZ,QVWDQ] RGHU QXU :RUNIORZ LVW VFKOLHOLFK HLQH NRQNUHWH $XVIKUXQJ
HLQHU:RUNIORZ’HILQLWLRQZREHLGLH:RUNIORZ’HILQLWLRQDOV9RUODJHIUGHQNRQNUH
WHQ:RUNIORZGLHQW

Definition des Begriffes Workflow-Management-System laut Workflow Management 
Coalition [WMC99]: 
„A system that defines, creates and manages the execution of workflows through the use 
of software, running on one or more workflow engines, which is able to interpret the 
process definition, interact with workflow participants and, where required, invoke the 
use of IT tools and applications.“ 

’DV 6\VWHP GDV GLH ’HILQLWLRQ (U]HXJXQJ 9HUZDOWXQJ XQG $XVIKUXQJ YRQ
:RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,QVWDQ]HQ EHUQLPPW ZLUG DOV:RUNIORZ0D
QDJHPHQW6\VWHPEH]HLFKQHW’DV6\VWHPEHVWHKWDXVYHUVFKLHGHQHQ.RPSRQHQWHQ
GLHDXIHLQHPRGHUPHKUHUHQ5HFKQHUQODXIHQN|QQHQ’LHZLFKWLJVWHQ.RPSRQHQWHQ
HLQHVVROFKHQ6\VWHPVVLQGGHU:RUNIORZ(GLWRUXQGGLH:RUNIORZ(QJLQH
’LH$UFKLWHNWXUHLQHV:RUNIORZ0DQDJHPHQW6\VWHPVZLUGLP$EVFKQLWW$UFKL
WHNWXU YRQ :RUNIORZ0DQDJHPHQW6\VWHPHQ JHQDXHU YRUJHVWHOOW $Q GLHVHU 6WHOOH
ZHUGHQGDQQDXFKGLHYHUVFKLHGHQHQ.RPSRQHQWHQGHV6\VWHPVGLVNXWLHUW
%HL GHU ]HLWOLFKHQ %HWUDFKWXQJ HLQHV:RUNIORZV XQWHUVFKHLGHWPDQ ]ZLVFKHQ %XLOG
WLPH XQG 5XQWLPH :lKUHQG GHU %XLOGWLPH ZLUG GLH :RUNIORZ’HILQLWLRQ PRGHOOLHUW
XQG ]XU 5XQWLPHZLUG HLQH:RUNIORZ,QVWDQ] DXV GHU:RUNIORZ’HILQLWLRQ HU]HXJW
XQGDXVJHIKUW
:lKUHQGGHU9HUDUEHLWXQJHLQHU:RUNIORZ,QVWDQ]ZHUGHQYRQGHQ$NWLYLWlWHQVRJH
QDQQWH $NWLYLWlWV,QVWDQ]HQ HU]HXJW ’LHVH $NWLYLWlWV,QVWDQ]HQ ZHUGHQ GXUFK
PHQVFKOLFKH %HQXW]HU XQG PDVFKLQHOOH 5HVVRXUFHQ EHDUEHLWHW ’LH %HQXW]HU GHV
:RUNIORZ0DQDJHPHQW6\VWHPV ZHUGHQ KlXILJ DXFK DOV :RUNIORZ7HLOQHKPHU EH
]HLFKQHW’LH,QWHUDNWLRQPLWGHQ%HQXW]HUQHUIROJWGDEHLEHUVRJHQDQQWH:RUNOLVWV

+lXILJZHUGHQ:RUNIORZ’HILQLWLRQHQXQG:RUNIORZ,QVWDQ]HQHLQIDFKDOV:RUNIORZVEH]HLFKQHW
(LQOHLWXQJ

LQGLHGDV:RUNIORZ0DQDJHPHQW6\VWHPDOOH$UEHLWHQHLQWUlJWGLHGHU1XW]HUDXV
IKUHQVROO

 $UFKLWHNWXUYRQ:RUNIORZ0DQDJH
PHQW6\VWHPHQ
’LH DOOJHPHLQH $UFKLWHNWXU HLQHV :RUNIORZ0DQDJHPHQW6\VWHPV OlVVW VLFK LQ ]ZHL
.RPSRQHQWHQWHLOHQ
’LHHLQH.RPSRQHQWH LVWGLHVRJHQDQQWH%XLOGWLPH.RPSRQHQWH=LHOGLHVHU.RPSR
QHQWH LVWGLH’HILQLWLRQ0RGHOOLHUXQJXQGGHU7HVWYRQ:RUNIORZ’HILQLWLRQHQ(VLVW
GDEHL GXUFKDXV P|JOLFK GDVV GLH %XLOGWLPH.RPSRQHQWH DXV YHUVFKLHGHQHQ :HUN
]HXJHQ EHVWHKW GLH DXFK YRQ YHUVFKLHGHQHQ+HUVWHOOHUQ VWDPPHQ N|QQHQ’DV (U
JHEQLVGHU.RPSRQHQWHVLQGGLH:RUNIORZ’HILQLWLRQHQ
’LHDQGHUH.RPSRQHQWH LVWGLH5XQWLPH.RPSRQHQWH$XIJDEHGHU5XQWLPH.RPSR
QHQWH LVW GLH 9HUZDOWXQJ XQG GLH $XVIKUXQJ GHU:RUNIORZ,QVWDQ]HQ GLH DXV GHQ
:RUNIORZ’HILQLWLRQHQGHU%XLOGWLPH.RPSRQHQWHHU]HXJWZXUGHQ’LHVH.RPSRQHQWH
VWHOOWDXFKGLH9HUELQGXQJ]XGHQ%HQXW]HUQGHV:RUNIORZ0DQDJHPHQW6\VWHPVXQG
GHQ$QZHQGXQJVSURJUDPPHQKHUGLHIUGLH9HUDUEHLWXQJHLQHV:RUNIORZVEHQ|WLJW
ZHUGHQ

Workflow Enactment Service
Process Definition
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
$EELOGXQJ6WUXNWXUGHU:RUNIORZ0DQDJHPHQW6\VWHPHQDFK>:0&@

%HLGHU9LHO]DKOYRQ:RUNIORZ3URGXNWHQDXIGHP0DUNWKDWVLFKHLQJUXQGVlW]OLFKHV
0RGHOO IU GLH ,PSOHPHQWLHUXQJ HLQHV :RUNIORZ0DQDJHPHQW6\VWHPV HQWZLFNHOW
(LQOHLWXQJ

GDVVYRQGHQPHLVWHQ3URGXNWHQYHUZHQGHWZLUG’DVKLHUYRUJHVWHOOWH0RGHOOHEHUXKW
DXI GHP .RQ]HSW ZHOFKHV YRQ GHU:RUNIORZ0DQDJHPHQW &RDOLWLRQ >:0&@ HQW
ZRUIHQ ZRUGHQ LVW ’LHVHV LVW LQ )DFKNUHLVHQ GXUFKDXV VHKU XPVWULWWHQ>-$%@ $Q
GLHVHU6WHOOHVROOGDV0RGHOODEHUQXUGD]XYHUZHQGHWZHUGHQXPGLH$UFKLWHNWXUHL
QHV :RUNIORZ0DQDJHPHQW6\VWHPV DOOJHPHLQ YRU]XVWHOOHQ )U HLQH GHWDLOOLHUWHUH
’LVNXVVLRQ ZUGH VLFK GDV .RQ]HSW GHU :RUNIORZ 0DQDJHPHQW &RDOLWLRQ DOOHUGLQJV
QLFKWXQEHGLQJWHLJQHQ
’DV 0RGHOO VROO ]XU ,GHQWLILNDWLRQ YRQ .RPSRQHQWHQ XQG 6FKQLWWVWHOOHQ HLQHV
:RUNIORZ0DQDJHPHQW6\VWHPV GLHQHQ %HL GHU SUDNWLVFKHQ ,PSOHPHQWLHUXQJ ZHL
FKHQDOOHUGLQJVGLHYHUVFKLHGHQHQ3URGXNWHLQHLQ]HOQHQ7HLOHQYRP0RGHOODE

Workflow control
dataWFM Engine(s)
maintain
Work List WorkflowRelevant Data
use
Workflow
Relevant Data
may
refer to
Workflow
Relevant Data
Definition Tool
Worklist Handler
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Application(s)
Application(s)
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May reference References
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Workflow
Application
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
$EELOGXQJ6WUXNWXUGHU:RUNIORZ0DQDJHPHQW6\VWHPHQDFK>:0&@

’LHZLFKWLJVWHQ.RPSRQHQWHQGHVDEVWUDNWHQ$UFKLWHNWXUPRGHOOV $EELOGXQJZHU
GHQLQGHU)ROJHYRUJHVWHOOW

(LQOHLWXQJ

 :RUNIORZ(GLWRU3URFHVV’HILQLWLRQ7RRO
’HU:RUNIORZ(GLWRUZLUGEHQXW]WXPGLH:RUNIORZ’HILQLWLRQHQ]XPRGHOOLH
UHQ ’LHVHV :HUN]HXJ VWHOOW GLH %XLOGWLPH.RPSRQHQWH GHV :RUNIORZ0D
QDJHPHQW6\VWHPV GDU ’LH %XLOGWLPH.RPSRQHQWH PXVV QLFKW ]ZDQJVOlXILJ
QXUHLQ:HUN]HXJXPIDVVHQ VRQGHUQNDQQDXFKDXVHLQHU5HLKHYRQ:HUN
]HXJHQ EHVWHKHQ GLH YHUVFKLHGHQH $XIJDEHQ GHU :RUNIORZ’HILQLWLRQ EHU
QHKPHQ(V LVW]XP%HLVSLHOP|JOLFKGDVVHVHLJHQH:HUN]HXJHIUGLH0R
GHOOLHUXQJ XQG GHQ 7HVW YRQ :RUNIORZ’HILQLWLRQHQ JLEW ’LH YHUVFKLHGHQHQ
:HUN]HXJHPVVHQQLFKWXQEHGLQJWQXUYRQHLQHP+HUVWHOOHUVWDPPHQGDQQ
LVWHVDOOHUGLQJV]ZLQJHQGQRWZHQGLJGDVVGLH6FKQLWWVWHOOHQXQG$XVWDXVFK
IRUPDWH ]ZLVFKHQ GHQ :HUN]HXJHQ XQG GHU 5XQWLPH.RPSRQHQWH GHV
:RUNIORZ0DQDJHPHQW6\VWHPVNRPSDWLEHOVLQG)UHLQHDXVIKUOLFKHUH’LV
NXVVLRQGHU6FKQLWWVWHOOHQXQG,QWHURSHUDELOLWlWHPSILHKOWVLFK>:0&@

 :RUNIORZ5XQWLPH6HUYHU:RUNIORZ(QDFWPHQW6HUYLFH
’HU:RUNIORZ5XQWLPH6HUYHUXPIDVVWLQGHU+DXSWVDFKHGLH:RUNIORZ(QJLQH
XQGGLH:RUNOLVWXQGVWHOOWGDPLWGLH5XQWLPH.RPSRQHQWHGHV:RUNIORZ0D
QDJHPHQW6\VWHPVGDU+DXSWDXIJDEH LVWGLH,QVWDQ]LLHUXQJ9HUZDOWXQJXQG
$XVIKUXQJGHU:RUNIORZ,QVWDQ]HQXQGGLH,QWHUDNWLRQPLWGHQ%HQXW]HUQ
’HU:RUNIORZ5XQWLPH6HUYHUNDQQDXVHLQHURGHUPHKUHUHQNRRSHULHUHQGHQ
:RUNIORZ(QJLQHVEHVWHKHQGLHDXIYHUVFKLHGHQHQ5HFKQHUQODXIHQ$XIGLHVH
:HLVH LVW HVP|JOLFK GLH 6NDOLHUEDUNHLW XQG9HUIJEDUNHLW GHV:RUNIORZ0D
QDJHPHQW6\VWHPV]XYHUEHVVHUQXQGGLH/DVWEHVVHU]XEDODQFLHUHQ
’LH:RUNIORZ(QJLQHVVLQGIUGLH9HUDUEHLWXQJGHUDNWLYHQ:RUNIORZ,QVWDQ
]HQ ]XVWlQGLJ 6LH EHVLW]HQ 0HFKDQLVPHQ XP $QZHQGXQJVSURJUDPPH ]X
VWDUWHQGLHIUGLH$XVIKUXQJGHU:RUNIORZVQRWZHQGLJVLQG%HL$NWLYLWlWHQ
GLH HLQHQPHQVFKOLFKHQ%HQXW]HU EHQ|WLJHQ HU]HXJHQGLH:RUNIORZ(QJLQHV
(LQWUlJHLQGLH:RUNOLVWGLHGLH6FKQLWWVWHOOH]XGHQ%HQXW]HUQGDUVWHOOW
:lKUHQGGHU$XVIKUXQJHLQHV:RUNIORZVZHUGHQGXUFKGLH:RUNIORZ(QJLQH
QHEHQGHQ:RUNIORZ,QVWDQ]HQDXFKGLHQRWZHQGLJHQ’DWHQGHV’DWHQIOXVVHV
XQG GLH 6WDWXVLQIRUPDWLRQHQ EHU GHQ LQWHUQHQ =XVWDQG YRQ :RUNIORZ,Q
VWDQ]HQXQG$NWLYLWlWV,QVWDQ]HQYHUZDOWHW’LHVH’DWHQZHUGHQ LP)HKOHUIDOO
(LQOHLWXQJ

GD]X YHUZHQGHW XP HLQH JHHLJQHWH )HKOHUEHKDQGOXQJ GXUFKIKUHQ ]X N|Q
QHQ

 :RUNOLVW
’LH :RUNOLVW VWHOOW GLH .RPPXQLNDWLRQ ]ZLVFKHQ :RUNIORZ7HLOQHKPHUQ XQG
GHQ:RUNIORZ(QJLQHVGDU’LH:RUNIORZ(QJLQHVJHQHULHUHQIUDOOH$NWLYLWl
WHQGLHHLQH ,QWHUDNWLRQPLWGHQ%HQXW]HUQEHQ|WLJHQ LQGHU:RUNOLVWHLQHQ
HQWVSUHFKHQGHQ(LQWUDJ ,QYLHOHQ)lOOHQZHUGHQPHKUHUH%HQXW]HUGHQJOHL
FKHQ(LQWUDJ LQGHU:RUNOLVWHUKDOWHQZHLOVLHGLHJOHLFKH)XQNWLRQ LP8QWHU
QHKPHQRGHU2UJDQLVDWLRQEHVLW]HQ:HQQGHUHUVWH%HQXW]HUGLH]XJUXQGH
OLHJHQGH$NWLYLWlWDXVIKUWZLUGGHU(LQWUDJLQGHU:RUNOLVWJHVSHUUWVRGDVV
NHLQHU GHU DQGHUHQ %HQXW]HU GLHVH$NWLYLWlW HUQHXW VWDUWHQ NDQQ :HQQGLH
$NWLYLWlWEHHQGHWLVWVRZLUGGHUHQWVSUHFKHQGH(LQWUDJDXVGHU:RUNOLVWHQW
IHUQW,QGHU5HJHOLVWGLH:RUNOLVW7HLOGHV:RUNIORZ5XQWLPH6HUYHUVXQGLVW
]HQWUDODQJHRUGQHW

 :RUNOLVW+DQGOHUXQG8VHU,QWHUIDFH
’HU:RUNOLVW+DQGOHUXQGGDV8VHU ,QWHUIDFHVLQG LQGHU5HJHOHLQHJHPHLQ
VDPH.RPSRQHQWHGLHDXI6HLWHQGHV1XW]HUVDQJHVLHGHOWLVW%HLGHV]XVDP
PHQELOGHW GHQ:RUNIORZ&OLHQW$XI MHGHP5HFKQHUDQGHPHLQ:RUNIORZ
7HLOQHKPHUDUEHLWHWPXVVHLQVROFKHU:RUNIORZ&OLHQWLQVWDOOLHUWVHLQVRGDVV
GHU%HQXW]HUPLWGHP6\VWHPDUEHLWHQNDQQ
’HU:RUNOLVW+DQGOHUKDWGLH$XIJDEHDOOH(LQWUlJHDXVGHU:RUNOLVWDE]XIUD
JHQGLHIUGHQNRQNUHWHQ1XW]HUGHV6\VWHPVDQJHIDOOHQVLQG:HQQGHU%H
QXW]HUGLH$NWLYLWlWGLHHLQHP(LQWUDJ]XJUXQGHOLHJWDEDUEHLWHWGDQQVSHUUW
GHU:RUNOLVW+DQGOHUGLHVHQ(LQWUDJLQGHU:RUNOLVWGDPLWNHLQDQGHUHU%HQXW
]HUGLHVH$NWLYLWlWHUQHXWDXVIKUW1DFK%HHQGLJXQJGHU$NWLYLWlW O|VFKWGHU
:RUNOLVW+DQGOHUVFKOLHOLFKDXFKGHQ(LQWUDJDXVGHU:RUNOLVWXQGLQIRUPLHUW
VRPLWGLH:RUNIORZ(QJLQHGDUEHUGDVVGLH$NWLYLWlWEHHQGHWLVW
’DV8VHU,QWHUIDFHLVWGLH6FKQLWWVWHOOHEHUGLHGHU1XW]HUPLWGHP6\VWHPV
LQWHUDJLHUW ,QGHQPHLVWHQ)lOOHQ LVWGLHVHLQHJUDSKLVFKH2EHUIOlFKH LQGHU
GLH(LQWUlJHGHU:RUNOLVWGDUJHVWHOOWZHUGHQlKQOLFKHLQHP(0DLO&OLHQW

(LQOHLWXQJ

 0LGGOHZDUH
(LQZLFKWLJHU$VSHNWGHU5XQWLPH.RPSRQHQWH LVWGDVVGLH%HQXW]HUGHV:RUNIORZ
0DQDJHPHQW6\VWHPV YRQ GHQ YHUVFKLHGHQHQ 5HFKQHUQ DXV =XJULII DXI GDV
:RUNIORZ6\VWHPKDEHQ’DPLWGLHVP|JOLFKLVWEHQ|WLJWGDV6\VWHPHLQH.RPPXQL
NDWLRQVVFKLFKW RGHU0LGGOHZDUHPLWWHOV GHUHU GLH YHUVFKLHGHQHQ.RPSRQHQWHQGHV
6\VWHPVPLWHLQDQGHUNRPPXQL]LHUHQXQG’DWHQDXVWDXVFKHQ
(LQH JDQ]ZLFKWLJH $XIJDEH GHU0LGGOHZDUH LVW GLH 8QWHUVWW]XQJ GHV’DWHQIOXVVHV
XQGGHUYHUWHLOWHQ$XVIKUXQJYRQ$NWLYLWlWHQ’LHVNDQQXQWHU8PVWlQGHQEHGHXWHQ
GDVV$NWLYLWlWHQXQG’DWHQ ]ZLVFKHQ YHUVFKLHGHQHQ5HFKQHUQ DXVJHWDXVFKWZHUGHQ
PVVHQ(LQVROFKHV6]HQDULRZLUGLQGHUIROJHQGHQ$EELOGXQJ$EELOGXQJJH]HLJW
-HGHU6FKULWWGHV:RUNIORZVILQGHWDXIHLQHPDQGHUHQ$UEHLWVSODW]VWDWWVRGDVVGLH
$NWLYLWlWHQXQG’DWHQYRQHLQHU$UEHLWVVWDWLRQ]XUQlFKVWHQWUDQVIHULHUWZHUGHQPV
VHQ
’LH $EELOGXQJ ]HLJW DXHUGHP GDVV GLH0LGGOHZDUH GD]X YHUZHQGHWZHUGHQ NDQQ
XPDXI$QZHQGXQJVSURJUDPPHXQG’DWHQTXHOOHQ]X]XJUHLIHQGLHHEHQIDOOVEHUHLQ
1HW]ZHUNYHUWHLOWVHLQN|QQHQ

Databases
Business
Process
Applications
User Interface &
Local Desktop Applications
Process/Activity
Management
Middleware
Individual activity
steps

$EELOGXQJ0LGGOHZDUHHLQHV:RUNIORZ0DQDJHPHQW6\VWHPVQDFK>:0&@

 +lXILJ YHUZHQGHWH 0LGGOHZDUHV VLQG &25%$ RGHU ’&20 (LQ]HOQH +HUVWHOOHU YHUZHQGHQ DEHU DXFK
HLJHQHSURSULHWlUH6\VWHPH]%,%0046HULHV:RUNIORZYHUZHQGHW,%0046HULHV
(LQOHLWXQJ

 =LHOVHW]XQJGHU$UEHLW
,P5DKPHQGHUYRUOLHJHQGHQ’LSORPDUEHLWVROOHLQ.RQ]HSWIUHLQH:RUNIORZ(QJLQH
HQWZLFNHOW ZHUGHQ GLH HLQH $GDSWDWLRQ GHU:RUNIORZV ]XU /DXI]HLW HUP|JOLFKW ’DV
.RQ]HSW GHU:RUNIORZ (QJLQH VROO GD]X LQ GDV *HVDPWNRQ]HSW HLQHV:RUNIORZ0D
QDJHPHQW6\VWHPV IU G\QDPLVFKH :RUNIORZ$GDSWDWLRQ LQWHJULHUW ZHUGHQ N|QQHQ
$XHUGHPVROOGLH:RUNIORZ(QJLQHDXIGHPJOREDOHQ’DWHQPRGHOOGHV:RUNIORZ0D
QDJHPHQW6\VWHPVDXIVHW]HQ
’LHZLFKWLJVWH$XIJDEHGHU:RUNIORZ(QJLQHEHVWHKWGDULQHLQHQ:RUNIORZ]XU/DXI
]HLWMHGHU]HLWXQWHUEUHFKHQ]XN|QQHQXPLKQDQVFKOLHHQG]XDGDSWLHUHQ*UXQGODJH
IUGLH8QWHUEUHFKXQJHLQHV:RUNIORZVELOGHQGLHVRJHQDQQWHQORJLVFKHQ)HKOHU

Logische Fehler sind Ereignisse, die während der Ausführung der Workflows auftreten 
und die dazu führen, dass der Kontroll- und Datenfluss der betroffenen Workflows ge-
ändert werden muss, um die Workflows an die geänderten Bedingungen anzupassen. 

1DFKGHPHLQ ORJLVFKHU)HKOHUDXIJHWUHWHQ LVWZHUGHQGLH$NWLYLWlWHQXQG:RUNIORZV
LGHQWLIL]LHUWGLHGDYRQEHWURIIHQVLQG’LH:RUNIORZ(QJLQHKDWGDQQGLH$XIJDEHGLH
EHWURIIHQHQ :RUNIORZV ]X XQWHUEUHFKHQ VR GDVV NHLQH $NWLYLWlWHQ GHU :RUNIORZV
PHKUDXVJHIKUWZHUGHQXQGGLH$XVIKUXQJGHU:RUNIORZVGDPLWDQJHKDOWHQLVW

EndStart SendeReport
AND-
Join
Loop-
Start
Loop-
End
AND-
Split
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Verabreiche
Doxorubicin
Verabreiche
Vincristin
Verabreiche
Prednison
i:=0
i=5
(i++)<5logischer Fehler

$EELOGXQJ=XDGDSWLHUHQGH:RUNIORZ
(LQOHLWXQJ

1DFKGHP DOOH YRQ GHP ORJLVFKHQ )HKOHU EHWURIIHQHQ:RUNIORZV XQWHUEURFKHQ VLQG
EHJLQQW GLH $GDSWDWLRQ GHV :RUNIORZV VLHKH $EVFKQLWW  $JHQWHQEDVLHUWH
6FKLFKW:HQQ VFKOLHOLFK DOOHbQGHUXQJHQDQGHQ:RUNIORZV HUIROJUHLFKGXUFKJH
IKUWZXUGHQXQGVRPLWHLQH$QSDVVXQJDQGLHJHlQGHUWHQ%HGLQJXQJHQHUIROJW LVW
ZLUGGLH:RUNIORZ(QJLQHLQIRUPLHUWXQGVHW]WGLH$XVIKUXQJGHU:RUNIORZVDQGHU
6WHOOHIRUWDQGHUVLHXQWHUEURFKHQZRUGHQVLQG

EndStart SendeReport
AND-
Join
Loop-
Start
Loop-
End
AND-
Split
Verabreiche
Cyclophosphamid
Verabreiche
Doxorubicin
Verabreiche
Vincristin
i:=0
i=5
(i++)<5

$EELOGXQJ$GDSWLHUWHU:RUNIORZ

’DV HUDUEHLWHWH .RQ]HSW GHU :RUNIORZ (QJLQH VROO DQVFKOLHHQG LQ HLQHU SURWRW\SL
VFKHQ,PSOHPHQWLHUXQJXPJHVHW]WZHUGHQ+LHUEHLVROOHQVSH]LHOOGLH$OJRULWKPHQ]XU
(U]HXJXQJ$XVIKUXQJXQG8QWHUEUHFKXQJYRQ:RUNIORZVJHWHVWHWZHUGHQ
,P9RUIHOG GHU 5HDOLVLHUXQJ GHU:RUNIORZ (QJLQHPVVHQ GLH %XLOGWLPH’DWHQEDQN
GLH5XQWLPH’DWHQEDQNXQGGLH’DWDEDVH$FFHVV/D\HUHQWZRUIHQXQGLPSOHPHQWLHUW
ZHUGHQ’LH’DWHQEDQNHQJHZlKUOHLVWHQGLHSHUVLVWHQWH6SHLFKHUXQJYRQ:RUNIORZ
’HILQLWLRQHQE]Z:RUNIORZ,QVWDQ]HQ’LH’DWDEDVH$FFHVV/D\HUVROOVFKOLHOLFKDOOHQ
.RPSRQHQWHQ GHV :RUNIORZ0DQDJHPHQW6\VWHPV GHQ =XJULII DXI GLH EHQ|WLJWHQ
’DWHQHUP|JOLFKHQXQGGLH6SHLFKHUXQJGHU’DWHQLQGHQ’DWHQEDQNHQYRUGHQK|
KHUOLHJHQGHQ6FKLFKWHQYHUEHUJHQ

(LQOHLWXQJ

 hEHUVLFKW
,P ]ZHLWHQ .DSLWHO ZLUG GDV 3URMHNW $*(17:25. YRUJHVWHOOW XQG DXI GLH HLQ]HOQHQ
.RPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVHLQJHJDQJHQ
’LH GUHL DQVFKOLHHQGHQ .DSLWHO EHIDVVHQ VLFK PLW GHU %XLOGWLPH XQG 5XQWLPH GHV
:RUNIORZ0DQDJHPHQW6\VWHPV =XHUVW ZLUG GLH ’HILQLWLRQ XQG 0RGHOOLHUXQJ HLQHV
:RUNIORZVEHVFKULHEHQ ,P$QVFKOXVVZHUGHQGLH$XIJDEHQGHU5XQWLPHYRUJHVWHOOW
XQG DXI GLH 9HUDUEHLWXQJ XQG $GDSWDWLRQ GHU:RUNIORZV ]XU /DXI]HLW HLQJHJDQJHQ
’D]XZHUGHQGLHZLFKWLJVWHQ%HVWDQGWHLOHGHU5XQWLPHGLVNXWLHUW
,Q.DSLWHOVHFKVZLUGGLH’DWDEDVH$FFHVV/D\HUYRUJHVWHOOWGHUHQ=LHOGHU=XJULIIDXI
GLH%XLOGWLPHXQG5XQWLPH’DWHQEDQNGHV:RUNIORZ0DQDJHPHQW6\VWHPVLVW’DEHL
ZHUGHQ GLH .RQ]HSWH XQG 3UREOHPH EHVSURFKHQ GLH GXUFK GLHVH 6FKLFKW DGUHVVLHUW
ZHUGHQ’LHVH6FKLFKW LVW HLQHZLFKWLJH9RUDXVVHW]XQJ IUGLH ,PSOHPHQWLHUXQJGHU
:RUNIORZ(QJLQH
’LHSURWRW\SLVFKH,PSOHPHQWLHUXQJHLQHU:RUNIORZ(QJLQH]XUG\QDPLVFKHQ$GDSWD
WLRQZLUGLPVLHEWHQ.DSLWHOGDUJHVWHOOW
=XP$EVFKOXVVZHUGHQGLH(UJHEQLVVHGHUSURWRW\SLVFKHQ,PSOHPHQWLHUXQJGLVNXWLHUW
XQGHLQ$XVEOLFNDXIGLHZHLWHUH(QWZLFNOXQJGHV:RUNIORZ6\VWHPVJHJHEHQ

3URMHNW$JHQW:RUN

 3URMHNW$JHQW:RUN
=LHOGHVIROJHQGHQ.DSLWHOV LVWHVGDV3URMHNW$*(17:25.YRU]XVWHOOHQXQGGLHZLFK
WLJVWHQ.RPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPV]XGLVNXWLHUHQ
,QGHU(LQOHLWXQJZXUGHEHUHLWVHUZlKQWGDVVGDV3URMHNW$*(17:25.HLQH.RRSHUD
WLRQ]ZLVFKHQGHP,QVWLWXWIU,QIRUPDWLNXQGGHP,QVWLWXWIU0HGL]LQLVFKH,QIRUPD
WLN6WDWLVWLNXQG(SLGHPLRORJLH LVW=LHOYRQ$*(17:25. LVWGLH$XWRPDWLVLHUXQJYRQ
7KHUDSLHVWXGLHQ LQGHU+lPDWR2QNRORJLH(VZXUGHHEHQIDOOVEHUHLWVHUZlKQWGDVV
HVDXIJUXQGGHUVWDUNHQ6WUXNWXULHUXQJGHU7KHUDSLHQP|JOLFKLVWGLHVH]XDXWRPDWL
VLHUHQXQGGDPLWLQHLQH:RUNIORZ’HILQLWLRQ]XEHUIKUHQ’DV3UREOHPGHU7KHUD
SLHVWXGLHQ LVW DOOHUGLQJV GDVV HLQH 5HLKH YRQ (UHLJQLVVHQ ZlKUHQG HLQHU 7KHUDSLH
HLQWUHWHQ N|QQHQ GLH GXUFKGLH:RUNIORZ’HILQLWLRQQLFKWPRGHOOLHUW VLQG7URW]GHP
LVWHVQRWZHQGLJGDVVDXIGLHVH(UHLJQLVVHUHDJLHUWZHUGHQPXVV2IWPDOVVLQGVROFKH
(UHLJQLVVH DXFKQLFKW DQ HLQHEHVWLPPWH6LWXDWLRQZlKUHQGGHU7KHUDSLHJHEXQGHQ
XQGN|QQHQVRPLW MHGHU]HLWDXIWUHWHQ’LHVHU8PVWDQGYHUKLQGHUWGDVVGLHVH(UHLJ
QLVVHEHLGHU0RGHOOLHUXQJGHU:RUNIORZ’HILQLWLRQEHUHLWVEHUFNVLFKWLJWZHUGHQN|Q
QHQ(LQ%HLVSLHOIUHLQVROFKHV(UHLJQLVLVW]XP%HLVSLHOGLHDOOHUJLVFKH5HDNWLRQHLQHV
3DWLHQWHQ
’LH PHLVWHQ ]XU =HLW YHUIJEDUHQ NRPPHU]LHOOHQ :RUNIORZ0DQDJHPHQW6\VWHPH
ELHWHQNHLQH0|JOLFKNHLWHQDXIGLHVH$UWYRQ6LWXDWLRQHQJHHLJQHW]X UHDJLHUHQ’LH
/|VXQJGHV3UREOHPVEHVWHKWLQGHU$GDSWDWLRQGHV:RUNIORZV]XU/DXI]HLWXPLKQDQ
GLHJHlQGHUWH6LWXDWLRQDQ]XSDVVHQ%HLGHQPHLVWHQ/|VXQJVDQVlW]HQZLUGDOOHUGLQJV
GDYRQDXVJHJDQJHQGDVVGLHbQGHUXQJHQYRQHLQHPPHQVFKOLFKHQ([SHUWHQPDQXHOO
YRUJHQRPPHQZHUGHQ)UGHQ([SHUWHQEHGHXWHWGLHVGDVVHUVRZRKO.RQWUROOIOXVV
DOVDXFK’DWHQIOXVVGHV:RUNIORZVDQSDVVHQPXVV’LHVNDQQIHKOHUDQIlOOLJVHLQXQG
GHU([SHUWHEHQ|WLJW.HQQWQLVVHLP%HUHLFK:RUNIORZ0DQDJHPHQWXQGGHPVSH]LHO
OHQ$QZHQGXQJVEHUHLFKZLH]XP%HLVSLHOGHU0HGL]LQ ,P*HJHQVDW]GD]XYHUVXFKW
GDV3URMHNW$*(17:25.HLQHZHLWHVWJHKHQGDXWRPDWLVFKH(QWVFKHLGXQJEHUGLHQRW
ZHQGLJHQ bQGHUXQJHQ DQ GHQ :RUNIORZV ]X WUHIIHQ ’DPLW HUKRIIW PDQ VLFK HLQH
GHXWOLFKH9HUHLQIDFKXQJGHU%HQXW]XQJGHV:RUNIORZ6\VWHPV
’DV*HVDPWNRQ]HSWGHV3URMHNWHV$*(17:25.ZLUGLQ>08(@EHVFKULHEHQ’LHKLHU
YRUJHVWHOOWH$UFKLWHNWXUGHV:RUNIORZ0DQDJHPHQW6\VWHPVZXUGHLP.RQWH[WGLHVHU
$UEHLWHQWZLFNHOW
3URMHNW$JHQW:RUN

STUDIE B
Hochmalignes NHL
61-75 Jahre (alle)
18 - 60 Jahre falls LDH < ONW1
Meldung & Staging
Tox-Untersuchung
Randomisation
Zwischen-Restaging
Restaging
3 x
CHOP 21
3 x
CHOEP 21
3 x
CHOP 14
3 x
CHOEP 14
Salvage-
Protokol
3 x
CHOP 21
3 x
CHOEP 21
3 x
CHOP 14
3 x
CHOEP 14
Salvage-
Protokol
36 Gy BULK
Zusatz
Restaging
Nachsorge, Tox-Untersuchung
Arm E21Arm Arm ArmS21 S14 E14
CR
PR
CR
PR
CR
PR
CR
PR
Failure2
CR
kein BULK no CR
CR
BULK Initial
1 ONW = Oberer Normwert
2 Failure = Pro, NC, MR
3 TX nach 1, 2, 5 Jahren 
$EELOGXQJ+RFKPDOLJQHV1+/%HKDQGOXQJVSODQGHU6WXGLH%QDFK>1+/@

$EELOGXQJ ]HLJWHLQHQ%HKDQGOXQJVSODQ IUGLH7KHUDSLHYRQ.UHEVZLHHU LQGHU
+lPDWR2QNRORJLH]XP(LQVDW]NRPPW1DFKGHU(UNHQQXQJGHV.UHEVHVGXUFKOlXIW
GHU3DWLHQWHLQH]ZHLVWXILJH&KHPR7KHUDSLHGLHPLWHLQHUDEVFKOLHHQGHQ8QWHUVX
FKXQJXQGGHU1DFKVRUJHEHHQGHWZLUG
3URMHNW$JHQW:RUN

:LFKWLJVWH9RUDXVVHW]XQJIUGLH5HDOLVLHUXQJLVWHLQ0HFKDQLVPXV]XU(UNHQQXQJYRQ
ORJLVFKHQ )HKOHUQ XQG ]XU DXWRPDWLVFKHQ0RGLILNDWLRQ GHU:RUNIORZ,QVWDQ]HQ )U
GLH(UNHQQXQJGHUORJLVFKHQ)HKOHUZXUGHHLQUHJHOEDVLHUWHU$QVDW]DXI%DVLVYRQ)
/RJLFJHZlKOW

 )/RJLF
)/RJLFLVWHLQH/RJLNVSUDFKHGLHLP=XVDPPHQKDQJPLWGHP3URMHNW)ORULG>00@
DP,QVWLWXWIU,QIRUPDWLNGHU8QLYHUVLWlW)UHLEXUJHQWZLFNHOWZXUGH’DV.RQ]HSWYRQ
)/RJLFEHVWHKWLQGHU(UZHLWHUXQJGHUGHGXNWLYHQ3URJUDPPLHUVSUDFKHQXPGLH2E
MHNWRULHQWLHUXQJ IU GLH ’DWHQPRGHOOLHUXQJ ’DPLW YHUVXFKW PDQ GHQ VRJHQDQQWHQ
LPSHGDQFHPLVPDWFK]ZLVFKHQGHQ3URJUDPPLHUVSUDFKHQDXIGHUHLQHQ6HLWHXQGGHU
’DWHQUHSUlVHQWDWLRQDXIGHUDQGHUHQ6HLWH]XEHUZLQGHQ)/RJLFOlVVWVLFKGDGXUFK
GHXWOLFKHLQIDFKHULQHLQHREMHNWRULHQWLHUWH3URJUDPPLHUVSUDFKHHLQELQGHQ
,P5DKPHQGHV3URMHNWHV$*(17:25.ELOGHW)/RJLFGLH%DVLVIUHLQJOREDOHV’DWHQ
PRGHOODXIGHPDOOH.RPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVDXIEDXHQ)
/RJLFZLUG]XU’HILQLWLRQGHU$NWLYLWlWHQXQGGHV’DWHQIOXVVHVYHUZHQGHW$XHUGHP
ZLUGHVIUHLQH:LVVHQVEDVLVEHQXW]WGLHGLHORJLVFKHQ)HKOHUGHILQLHUWXQGGDPLWGLH
*UXQGODJHIUGLH$GDSWDWLRQGHU:RUNIORZVELOGHW

’LHZLFKWLJVWHQ*UQGHIUGLH(QWVFKHLGXQJ]X*XQVWHQYRQ)/RJLFVLQG
 )/RJLF EHVLW]W HLQH IRUPDOH 6HPDQWLN GLH IU HLQH $XWRPDWLVLHUXQJ GHU
:RUNIORZ$GDSWDWLRQEHQ|WLJWZLUG

 )/RJLF EHVLW]W HLQH REMHNWRULHQWLHUWH 0lFKWLJNHLW GLH HLQH ’HILQLWLRQ GHU
QRWZHQGLJHQ’DWHQHUP|JOLFKW

)/RJLFELHWHW0|JOLFKNHLWHQ]XU’DWHQPRGHOOLHUXQJPLWWHOV.ODVVHQXQG2EMHNWHQ]XU
’HILQLWLRQYRQ5HJHOQXQG]XU$EIUDJHYRQ’DWHQ’LHIROJHQGH7DEHOOH7DEHOOH
6\QWD[YRQ)/RJLF]HLJWGLHZLFKWLJVWHQ6SUDFKNRQVWUXNWHXQGGHUHQ6\QWD[

3URMHNW$JHQW:RUN
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6\QWD[ %HVFKUHLEXQJ
.ODVVHQ
;< ’LH.ODVVH;LVWHLQH6XENODVVHGHU.ODVVH<
$; ’DV2EMHNW$LVWHLQH,QVWDQ]GHU.ODVVH;
[⇒< ’DV$WWULEXW[LVWHLQ2EMHNWGHU.ODVVH<
[⇒⇒< ’DV$WWULEXW[LVWHLQH0HQJHYRQ2EMHNWHQGHU.ODVVH<
.ODVVHQXQG)DNWHQ
[→D ’DV$WWULEXW[KDWGHQ:HUWD
[→→^DE‘ ’DV$WWULEXW[HQWKlOWHLQH0HQJHPLWGHQ:HUWHQDXQGE
5HJHOQ
;←< :HQQ<JLOWGDQQJLOWDXFK;
4XHULHV
"; $OOH)DNWHQ’DWHQZHOFKHGLH%HGLQJXQJ;HUIOOHQ
7DEHOOH6\QWD[YRQ)/RJLF

’LH’DWHQPRGHOOLHUXQJHUIROJWPLWWHOV.ODVVHQGLH$WWULEXWHXQG0HWKRGHQEHVLW]HQ
ZREHL $WWULEXWH DOV 0HWKRGHQ RKQH $UJXPHQWH DXIJHIDVVWZHUGHQ .ODVVHQ N|QQHQ
GDEHLDEJHOHLWHWZHUGHQ
%HLVSLHO
person[name⇒string; 
 birthday⇒date; 
 sex⇒{male, female}], 
 
patient::person, 
physician::person, 
 
patient[diagnosis⇒string, 
 doctor⇒physician], 
 physician[degree⇒{trainee, assistant, senior}, 
 patients⇒⇒patient] 

3URMHNW$JHQW:RUN

’DV%HLVSLHOGHILQLHUWGUHL.ODVVHQSHUVRQSDWLHQWSK\VLFLDQZREHLSDWLHQWXQG
SK\VLFLDQ YRQ GHU .ODVVHSHUVRQ DEJHOHLWHW VLQG ’LH .ODVVHSHUVRQ EHLQKDOWHW
GUHL$WWULEXWHQDPHELUWKGD\XQGVH[’HU7\SGHV$WWULEXWVVH[LVWHLQ$XI]lK
OXQJVW\SPLW GHQ EHLGHQ:HUWHQPDOH XQG IHPDOH ’LH .ODVVHSDWLHQW LVW YRQ
SHUVRQDEJHOHLWHWXQGHUEWGDPLWDOOH$WWULEXWHGHU%DVLVNODVVHXQGEHVLW]WGDU
EHUKLQDXVQRFKGLHEHLGHQ$WWULEXWHGLDJQRVLVXQGGRFWRU’LH.ODVVHSK\VLFLDQ
LVWHEHQIDOOVYRQGHU.ODVVHSHUVRQDEJHOHLWHWXQGHUZHLWHUWGLHVHXPGLH$WWUL
EXWH GHJUHH XQG SDWLHQWV +LHUEHL LVW SDWLHQWV HLQH 0HQJH YRQ 2EMHNWHQ GHU
.ODVVHSDWLHQW

1DFKGHPGLH.ODVVHQGHILQLHUWVLQGLVWHVP|JOLFK2EMHNWHYRQGLHVHQ.ODVVHQDQ]X
OHJHQ XQG GLHVHPLW’DWHQ ]X IOOHQ -HGHV GLHVHU2EMHNWHPXVV HLQHQ HLQGHXWLJHQ
1DPHQHUKDOWHQEHUGHQGDV2EMHNWLQGHU)ROJHUHIHUHQ]LHUWZLUG
%HLVSLHO
john:patient[name→”Parker, John”, 
 birthday→1960-05-04, 
 sex→male, 
 diagnosis→”Leukemia”, 
 doctor→anne] 
 
anne:physician[name→”Meier, Anne”, 
 birthday→1950-02-23, 
 sex→female, 
 degree→senior, 
 patients→→{john, bob}] 

,P%HLVSLHOZHUGHQ]ZHL2EMHNWH MRKQXQGDQQHDQJHOHJW’DV2EMHNW MRKQ LVW
YRQGHU.ODVVHSDWLHQWXQGDQQHLVWHLQ2EMHNWGHU.ODVVHSK\VLFLDQ’LHEHLGHQ
2EMHNWH KDEHQ ]XHLQDQGHU HLQH %H]LHKXQJ EHU GLH $WWULEXWH SDWLHQWV XQG
GRFWRUGLHMHZHLOVDXIGDVDQGHUH2EMHNWYHUZHLVHQ

,QGHU)ROJHZHUGHQDXV*UQGHQGHU(LQIDFKKHLWDOWHUQDWLY]XGHQ$XVGUFNHQ
XQG→GHU$XVGUXFNYHUZHQGHW

3URMHNW$JHQW:RUN

$XI%DVLVGHU.ODVVHQXQG)DNWHQN|QQHQGDQQDXFK5HJHOQXQG$QIUDJHQGHILQLHUW
ZHUGHQ
%HLVSLHO
// Die Regel sagt aus, dass alle Patienten, deren Diagnose ″leukemia type AML″ ist, 
// von der Arztin Meier, Anne behandelt werden. 
 
D.name[“Meier, Anne”] ← P:patient ∧ P.diagnosis[“leukemia type AML”] ∧ 
P.doctor[D] 
 
// Die Anfrage liefert alle Patienten, deren Arztin Meier, Anne ist und deren Diagnose  
// ″lymphoma″ lautet. 
 
?-P:patient ∧ P.diagnosis[“lymphoma”] ∧ P.doctor.name[“Meier, Anne”] 

 $UFKLWHNWXUGHVDGDSWLYHQ:RUNIORZ
0DQDJHPHQW6\VWHPV
’DV=LHOGHV3URMHNWV$*(17:25.GLHDXWRPDWLVFKH(UNHQQXQJYRQORJLVFKHQ)HKOHUQ
XQG GLH DXWRPDWLVFKH0RGLILNDWLRQ GHU EHWURIIHQHQ:RUNIORZ,QVWDQ]HQ EHGLQJW HL
QLJHbQGHUXQJHQDQGHU$UFKLWHNWXUGHV:RUNIORZ0DQDJHPHQW6\VWHPVLP9HUKlOW
QLV]XUDOOJHPHLQHQ$UFKLWHNWXU

’LH $UFKLWHNWXU GHV DGDSWLHUEDUHQ :RUNIORZ0DQDJHPHQW6\VWHP EHVWHKW LQ GHU
+DXSWVDFKHDXVGUHL6FKLFKWHQ
 :RUNIORZ’HILQLWLRQVXQG$XVIKUXQJVVFKLFKW
’HILQLWLRQXQG$XVIKUXQJYRQ:RUNIORZV

 $JHQWHQEDVLHUWH6FKLFKW
G\QDPLVFKH:RUNIORZ$GDSWDWLRQ

 &25%$0DQDJHPHQW/D\HU
9HUZDOWXQJYRQ:RUNIORZ5HVVRXUFHQXQG’DWHQLQWHJUDWLRQ

3URMHNW$JHQW:RUN

ZRUNIORZGHILQLWLRQ
DQGH[HFXWLRQOD\HU
FRPPXQLFDWLRQOD\HUCORBA Management Layer
Databases, knowledge bases, applications,
user interfaces
Workflow Management Systems
$GDSWDWLRQ
$JHQW
(YHQW
0RQLWRULQJ
$JHQW
&RQWURO
$JHQW
:RUNIORZ
0RQLWRULQJ
$JHQW
,QWHU:RUNIORZ$JHQW
5XOH3URFHVVRU:RUNIORZ(QJLQH:RUNIORZ(GLWRU
DJHQWEDVHGOD\HUIRU
G\QDPLF:RUNIORZ
$GDSWDWLRQ

$EELOGXQJ$UFKLWHNWXUGHVDGDSWLYHQ:RUNIORZ0DQDJHPHQW6\VWHPV

 :RUNIORZ’HILQLWLRQVXQG$XVIK
UXQJVVFKLFKW
’LH:RUNIORZ’HILQLWLRQVXQG$XVIKUXQJVVFKLFKWEHVWHKWDXVGHU:RUNIORZ(QJLQH
GHP :RUNIORZ (GLWRU GHP 5XOH 3URFHVVRU XQG GHU ’DWDEDVH $FFHVV /D\HU ’LH
’DWDEDVH $FFHVV /D\HU LVW HLQH .RPSRQHQWH GLH NHLQHU EHVWLPPWHQ 6FKLFKW GHV
:RUNIORZ0DQDJHPHQW6\VWHP ]XJHRUGQHW ZHUGHQ NDQQ ZHLO VLH DOOHQ 7HLOHQ GHV
:RUNIORZ0DQDJHPHQW6\VWHPV=XJULIIDXIGLH’DWHQGHU:RUNIORZ’HILQLWLRQHQXQG
:RUNIORZ,QVWDQ]HQ ELHWHW ’D GLH ’DWDEDVH $FFHVV /D\HU LP0RPHQW QXU YRQ GHU
:RUNIORZ(QJLQHXQGGHP:RUNIORZ(GLWRUHLQJHVHW]WZLUGZLUGGLH.RPSRQHQWHDQ
GLHVHU6WHOOHEHVFKULHEHQ’LHVHU7HLOGHV:RUNIORZ0DQDJHPHQW6\VWHPVLVW6FKZHU
SXQNWGHUYRUOLHJHQGHQ’LSORPDUEHLWXQGGHVZHJHQVROOKLHUQXUHLQNXU]HUhEHUEOLFN
EHUGLH7HLOHGHU:RUNIORZ’HILQLWLRQVXQG$XVIKUXQJVVFKLFKWJHJHEHQZHUGHQ,Q
GHQIROJHQGHQ.DSLWHOQZHUGHQGLH:RUNIORZ(QJLQHXQGGLH’DWDEDVH$FFHVV/D\HU
LP’HWDLOEHVFKULHEHQ

3URMHNW$JHQW:RUN

 :RUNIORZ(GLWRU
’HU:RUNIORZ(GLWRU LVWHLQJUDSKLVFKHV:HUN]HXJGHVVHQ$XIJDEH LQGHU0RGHOOLH
UXQJ GHU :RUNIORZ’HILQLWLRQHQ GHU $GPLQLVWUDWLRQ YRQ:RUNIORZ7HLOQHKPHUQ XQG
GHU 9HUZDOWXQJ YRQ $QZHQGXQJVSURJUDPPHQ EHVWHKW =XU 6LFKHUVWHOOXQJ GHU .RU
UHNWKHLW GHU :RUNIORZ’HILQLWLRQHQ ELHWHW GHU :RUNIORZ (GLWRU GLH 0|JOLFKNHLW GLH
:RUNIORZ’HILQLWLRQHQ]XYHULIL]LHUHQ$OOH’DWHQGLHGHU:RUNIORZ(GLWRUYHUZDOWHW
ZHUGHQLQGHU%XLOGWLPH’DWHQEDQNJHVLFKHUWEHUGLHDXFKGLHDQGHUHQ.RPSRQHQ
WHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVDQGLHVH’DWHQJHODQJHQN|QQHQ
’LH.RQ]HSWLRQXQGSURWRW\SLVFKH,PSOHPHQWLHUXQJGHV:RUNIORZ(GLWRU LVW6FKZHU
SXQNWGHU’LSORPDUEHLW>%2(@

 :RUNIORZ(QJLQH
’LH)XQNWLRQGHU:RUNIORZ(QJLQHEHVWHKWGDULQ:RUNIORZ,QVWDQ]HQ]XHU]HXJHQ]X
YHUZDOWHQXQGDXV]XIKUHQ:lKUHQGGHU$XVIKUXQJHLQHU:RUNIORZ,QVWDQ]EHVWHKW
GLH$XIJDEHGHU:RUNIORZ(QJLQHGDULQGHQ.RQWUROOIOXVVDE]XDUEHLWHQ’LHKLHUYRU
JHVWHOOWH:RUNIORZ(QJLQH ]HLFKQHWVLFKGDGXUFKDXVGDVVVLHGLH$XVIKUXQJHLQHU
:RUNIORZ,QVWDQ] DQ HLQHU EHOLHELJHQ 6WHOOH XQWHUEUHFKHQ XQG ]X HLQHP VSlWHUHQ
=HLWSXQNWIRUWVHW]WHQNDQQ
:lKUHQG GHU $XVIKUXQJ HLQHU:RUNIORZ,QVWDQ] DUEHLWHW GLH:RUNIORZ (QJLQH HQJ
PLWGHU’DWDEDVH$FFHVV/D\HUGHU&25%$0DQDJHPHQW/D\HUGHQ:RUNIORZ&OLHQWV
XQG GHQ $JHQWHQ GHU DJHQWHQEDVLHUWHQ 6FKLFKW ]XVDPPHQ ’LH ’DWDEDVH $FFHVV
/D\HUVWHOOWZLHEHUHLWVEHVFKULHEHQGLH6FKQLWWVWHOOH]XGHQ’DWHQEDQNHQEHUHLWXQG
GLH&25%$0DQDJHPHQW/D\HUZLUGEHQ|WLJWXP:RUNIORZ’DWHQEHUHLW]XVWHOOHQXQG
$QZHQGXQJVSURJUDPPH DXV]XIKUHQ’LH:RUNIORZ&OLHQWV VLQG GLH 6FKQLWWVWHOOH ]X
GHQ:RUNIORZ7HLOQHKPHUQPLWWHOVGHUGLH%HQXW]HUEHUDQVWHKHQGH$NWLYLWlWHQLQ
IRUPLHUWZHUGHQXQG$NWLYLWlWHQJHVWDUWHWZHUGHQN|QQHQ’LH$JHQWHQGHUDJHQWHQ
EDVLHUWHQ 6FKLFKW VLQG GLH 6FKQLWWVWHOOH ]XP $GDSWDWLRQVV\VWHP PLWWHOV GHUHU GLH
:RUNIORZ,QVWDQ]HQXQWHUEURFKHQXQGIRUWJHVHW]WZHUGHQN|QQHQXQG,QIRUPDWLRQHQ
IUGLH$GDSWDWLRQEHUHLWJHVWHOOWZHUGHQ

3URMHNW$JHQW:RUN

 ’DWDEDVH$FFHVV/D\HU
’LH’DWDEDVH$FFHVV/D\HULVWGLH.RPSRQHQWHGHV:RUNIORZ0DQDJHPHQW6\VWHPV
GLHGHP:RUNIORZ(GLWRUXQGGHU:RUNIORZ(QJLQHHLQH6FKQLWWVWHOOH]XP’DWHQEDQN
V\VWHPDQELHWHW LQGHUGLH:RUNIORZ’HILQLWLRQHQXQGDXFKGLH:RUNIORZ,QVWDQ]HQ
JHVLFKHUWZHUGHQ’LH:RUNIORZ’HILQLWLRQHQXQG:RUNIORZ,QVWDQ]HQZHUGHQLQ]ZHL
JHWUHQQWHQ ’DWHQEDQNHQ %XLOGWLPH XQG 5XQWLPH’DWHQEDQN JHVSHLFKHUW XP GLH
3HUVLVWHQ] ]XJHZlKUOHLVWHQ’D IUGDV3URMHNW$*(17:25.DXIHLQ UHODWLRQDOHV’D
WHQEDQNV\VWHP ,%0’%9HUVLRQ]XUFNJHJULIIHQZXUGHXQGHVHLQHQNRQ]HS
WLRQHOOHQ8QWHUVFKLHG ]ZLVFKHQREMHNWRULHQWLHUWHU3URJUDPPLHUVSUDFKHXQG UHODWLRQD
OHP ’DWHQEDQNV\VWHP JLEW ZLUG HLQH .RPSRQHQWH EHQ|WLJW GLH GHQ HUZlKQWHQ
LPSHGDQFHPLVPDWFKEHUZLQGHW’LH’DWDEDVH$FFHVV/D\HUELHWHWGLHVH0|JOLFKNHLW
XQG HUP|JOLFKW DXHUGHP GHQ =XJULII DXI :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,Q
VWDQ]HQ RKQH ,QIRUPDWLRQHQ EHU GDV ’DWHQEDQNV\VWHP XQG GHUHQ 6SHLFKHUVWUXN
WXUHQ ]X EHVLW]HQ ’DPLW ZLUG HLQH K|KHUH $EVWUDNWLRQ ]ZLVFKHQ :RUNIORZ0D
QDJHPHQW6\VWHPXQG]XJUXQGHOLHJHQGHQ6SHLFKHUV\VWHPHUUHLFKW
1RUPDOHUZHLVH ZLUG GLH &25%$ 0DQDJHPHQW /D\HU VLHKH $EVFKQLWW  &25%$
0DQDJHPHQW/D\HUGD]XYHUZHQGHWXPDQ’DWHQDXVHLQHUH[WHUQHQ’DWHQTXHOOH
ZLHHLQHUUHODWLRQDOHQ’DWHQEDQN]XJHODQJHQ0DQKlWWHGLHVHQ0HFKDQLVPXVDXFK
GD]XQXW]HQN|QQHQXPDXIGLH%XLOGWLPHXQG5XQWLPH’DWHQEDQN]X]XJUHLIHQXQG
GDPLW DQ GLH :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,QVWDQ]HQ ]X JHODQJHQ ’D GLH
&25%$ 0DQDJHPHQW /D\HU ]XU =HLW QRFK QLFKW LPSOHPHQWLHUW LVW PXVV IU GLH
:RUNIORZ(QJLQHXQGGHQ:RUNIORZ(GLWRUHLQHVROFKH.RPSRQHQWHHQWZLFNHOWZHU
GHQ=XGHPLVWGLH’DWDEDVH$FFHVV/D\HUVSH]LHOOIUGHQ=XJULIIDXIGLH%XLOGWLPH
XQG5XQWLPH’DWHQEDQNRSWLPLHUWXQGELHWHWVRPLWHLQHQVFKQHOOHUHQ=XJULIIDXIGLH
’DWHQEDQNHQ’LH&25%$0DQDJHPHQW/D\HULVWNRQ]LSLHUWXPDXIEHOLHELJH’DWHQ
TXHOOHQ ]X]XJUHLIHQ’LHhEHUZLQGXQJGHU+HWHURJHQLWlWEHLGHQ’DWHQTXHOOHQ IKUW
]ZDQJVOlXILJ]XHLQHP]XVlW]OLFKHQ2YHUKHDGEHLP=XJULIIDXIGLH’DWHQTXHOOHQ$XV
GLHVHP*UXQGLVWHVVLQQYROOGHQ=XJULIIDXIGLH%XLOGWLPHXQG5XQWLPH’DWHQEDQNLQ
GHU’DWDEDVH$FFHVV/D\HU]XLPSOHPHQWLHUHQ
’LH’DWDEDVH$FFHVV/D\HUZXUGHLP5DKPHQGLHVHU’LSORPDUEHLWLPSOHPHQWLHUW$XI
GHUHQ$UFKLWHNWXUXQGGLHSURWRW\SLVFKH,PSOHPHQWLHUXQJZLUGLP.DSLWHO’DWDEDVH
$FFHVV/D\HUJHQDXHUHLQJHJDQJHQ

3URMHNW$JHQW:RUN

 5XOH3URFHVVRU
’HU 5HJHO,QWHUSUHWHU 5XOH 3URFHVVRU ZLUG IU GLH $XVZHUWXQJ YRQ %HGLQJXQJHQ
JHEUDXFKW’LHVH%HGLQJXQJHQVLQG)/RJLF.RQVWUXNWHGLHDXFKYRP)/RJLF6\VWHP
DXVJHZHUWHWZHUGHQ=XGLHVHP=ZHFNZLUGGDV)/RJLF6\VWHPLQGDV:RUNIORZ0D
QDJHPHQW6\VWHPHLQJHEXQGHQ

 $JHQWHQEDVLHUWH6FKLFKW
’LHZLFKWLJVWHbQGHUXQJEH]JOLFKGHV DOOJHPHLQHQ$UFKLWHNWXUPRGHOOV LVWGLHDJHQ
WHQEDVLHUWH 6FKLFKW GHUHQ $XIJDEH GLH (UNHQQXQJ YRQ ORJLVFKHQ )HKOHUQ XQG GLH
$GDSWDWLRQGHUEHWURIIHQHQ:RUNIORZ,QVWDQ]HQLVW

KB
Adaptation Agent
Event Monitoring Agent
RB Case DB
Control Agent Determination of
implications of E
E: diagnostic event
Workflow Monitoring Agent
KB - knowledge base
RB - rule base

$EELOGXQJ$GDSWDWLRQV$JHQWHQ

’LHYHUVFKLHGHQHQ’LHQVWHGLHVHU6FKLFKWVLQGDOVHLJHQVWlQGLJH$JHQWHQUHDOLVLHUWGLH
PLWHLQDQGHUNRPPXQL]LHUHQ

3URMHNW$JHQW:RUN

 (YHQW0RQLWRULQJ$JHQW
$XVJDQJVSXQNWIUGLH$GDSWDWLRQYRQ:RUNIORZ,QVWDQ]HQLVWGLH$XVO|VXQJYRQ(U
HLJQLVVHQGLHHLQHQ ORJLVFKHQ)HKOHU LPSOL]LHUHQ’LH)XQNWLRQGHV(YHQW0RQLWRULQJ
$JHQWVLVWHVDE]XSUIHQREHLQEHVWLPPWHV(UHLJQLVHLQHQORJLVFKHQ)HKOHUDXVO|VW
(LQ VROFKHV(UHLJQLV LPPHGL]LQLVFKHQ$QZHQGXQJVEHUHLFKZlUH ]XP%HLVSLHOZHQQ
EHL HLQHP 3DWLHQWHQ GLH $Q]DKO GHU /HXNR]\WHQ HLQHQ EHVWLPPWHQ*UHQ]ZHUW EHU
VFKUHLWHW
’HU$JHQWEHVLW]W ]XGLHVHP=ZHFNHLQH5HJHOEDVLV LQGHU IUGLH ORJLVFKHQ)HKOHU
HQWVSUHFKHQGH 5HJHOQ H[LVWLHUHQ ’LHVH 5HJHOQ VDJHQ DXV ZHOFKH .RQWUROODNWLRQHQ
DXV]XIKUHQVLQGXQGIUZHOFKHQ=HLWUDXP
%HLVSLHO
// Regel, die das Medikament ″Etoposid″ für die nächsten zwei Tage absetzt, wenn die  
// Anzahl der Leukozyten unter 1500/mm³ fällt 
 
drop(D)@[0,2 days] ←  
L:hematological-finding[pat → P, parameter→ leukozyte-count, unit → #/mm³,  
value → V] ∧ V < 1500 ∧ D:drug-application[pat → P’, drug-name → “Etoposid“] ∧  
P’ == P  

,QVJHVDPWJLEWHVGLHIQI.RQWUROODNWLRQHQDGGGURSUHSODFHFKHFNXQGGHOD\GLH
LP)DOOHHLQHVORJLVFKHQ)HKOHUVDXVJHO|VWZHUGHQN|QQHQ

’LH)RUPGLHVHU.RQWUROODNWLRQHQVLHKWIROJHQGHUPDHQDXV
.RQWUROODNWLRQ&$>%@#7
&VWHKWIUGHQ)DOOGHUYRQGHPORJLVFKHQ)HKOHUEHWURIIHQLVWXQGEHVWLPPWGDPLW
HLQGHXWLJGLH:RUNIORZ,QVWDQ]HQGLHDGDSWLHUWZHUGHQPVVHQ$XQG%VLQG$NWLYL
WlWHQGLHYRQGHU.RQWUROODNWLRQEHWURIIHQVLQGXQG7GDVGD]XJHK|ULJH=HLWLQWHUYDOO
GDV GXUFK GDV# 6\PERO YRP5HVW GHU .RQWUROODNWLRQ JHWUHQQWZLUG0LW +LOIH GHV
=HLWLQWHUYDOOV7NDQQHLQH.RQWUROODNWLRQ]HLWOLFKEHJUHQ]WZHUGHQXPDXIWHPSRUlUH
%HGLQJXQJHQ]XUHDJLHUHQ,P)DOOGDVVGLH%HGLQJXQJHQQLFKWWHPSRUlUVLQGNDQQ
GDV=HLWLQWHUYDOODXFKXQHQGOLFKVHLQ’DQQJHOWHQGLHbQGHUXQJHQELV]XP(QGHGHV
:RUNIORZV

3URMHNW$JHQW:RUN

,Q GHU IROJHQGHQ 7DEHOOH ZHUGHQ GLH YHUVFKLHGHQHQ .RQWUROODNWLRQHQ ]XVDPPHQJH
IDVVWXQGHLQHNXU]H%HVFKUHLEXQJGHU)XQNWLRQJHJHEHQ

.RQWUROODNWLRQ %HVFKUHLEXQJ
DGG&$#7 )UGHQ)DOO&VROOLQQHUKDOEGHV=HLWUDXPV7GLH$NWLYL
WlW$HLQJHIJWZHUGHQ
GURS&$#7 )UGHQ)DOO&VROOHQLQQHUKDOEGHV=HLWUDXPV7DOOH$N
WLYLWlWHQ$HQWIHUQWZHUGHQ
UHSODFH&$%#7 )UGHQ)DOO&VROOHQLQQHUKDOEGHV=HLWUDXPV7DOOH$N
WLYLWlWHQ$GXUFKGLH$NWLYLWlW%HUVHW]WZHUGHQ
FKHFN&$#7 )UGHQ)DOO&VROOLQQHUKDOEGHV=HLWUDXPV7MHGHV0DO
EHLP HUUHLFKHQ GHU $NWLYLWlW $ GHU %HQXW]HU EHIUDJW
ZHUGHQREGLH$NWLYLWlWQRFKDGlTXDWLVW
GHOD\&$W#7 )UGHQ)DOO& VROO LQQHUKDOEGHV=HLWUDXPV7GLH$XV
IKUXQJDOOHU$NWLYLWlWHQ$XPGLH=HLWVSDQQHWYHU]|
JHUWZHUGHQ
7DEHOOH.RQWUROO$NWLRQHQ

:HQQHLQ(YHQWDXVJHO|VWZLUGGDQQ LQIRUPLHUWGLH&25%$0DQDJHPHQW/D\HUGHQ
(YHQW0RQLWRULQJ$JHQW EHUGLHVHV(UHLJQLV$QVFKOLHHQGZLUGGDV(UHLJQLVJHJHQ
GLH5HJHOEDVLVGHV$JHQWHQDEJHSUIWXQGJHWHVWHWREHLQHGHU5HJHODXVJHO|VWZLUG
,QGLHVHP)DOOZLUGGHU&RQWURO$JHQWDXIJHUXIHQXPGLHEHWURIIHQHQ:RUNIORZ,Q
VWDQ]HQDQ]XKDOWHQ$QVFKOLHHQGNDQQGHU$GDSWDWLRQ$JHQWGLH:RUNIORZ,QVWDQ]HQ
DGDSWLHUHQGLHYRQGLHVHU5HJHOEHWURIIHQVLQG

 &RQWURO$JHQW
:HQQGXUFKGHQ(YHQW0RQLWRULQJ$JHQWHUNDQQWZRUGHQLVWGDVVHLQORJLVFKHU)HKOHU
YRUOLHJWZLUGGHU&RQWURO$JHQWJHVWDUWHW’HU&RQWURO$JHQWHUKlOWGLHHUIRUGHUOLFKHQ
.RQWUROODNWLRQHQDQKDQGGHUHUHUHQWVFKHLGHWZHOFKH:RUNIORZ,QVWDQ]HQ]XXQWHU
EUHFKHQVLQG
3URMHNW$JHQW:RUN
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1DFKGHP GLH :RUNIORZ,QVWDQ]HQ LGHQWLIL]LHUW VLQG ZLUG GLH :RUNIORZ (QJLQH YRP
&RQWURO$JHQWDXIJHIRUGHUWGLHVHDQ]XKDOWHQXQGGHU$GDSWDWLRQ$JHQWZLUGJHVWDUWHW
XQGPLWGHQHUIRUGHUOLFKHQ.RQWUROODNWLRQHQYHUVRUJWXPGLHQRWZHQGLJHQ0RGLILNDWL
RQHQDQGHQ:RUNIORZ,QVWDQ]HQYRU]XQHKPHQ:HQQDQHLQHU:RUNIORZ,QVWDQ]DOOH
bQGHUXQJHQ YRUJHQRPPHQ ZXUGHQ ZLUG GHU &RQWURO
$JHQW LQIRUPLHUW ’HU EHQDFKULFKWLJWZLHGHUXP GLH:RUNIORZ (QJLQH GDVV GLH $XV
IKUXQJGHU:RUNIORZ,QVWDQ]IRUWJHVHW]WZHUGHQNDQQ

 $GDSWDWLRQ$JHQW
,P)DOOGDVVZlKUHQGGHU$XVIKUXQJHLQHV:RUNIORZVHLQORJLVFKHU)HKOHUHLQJHWUH
WHQLVWZLUGGHU$GDSWDWLRQ$JHQWJHVWDUWHW:lKUHQGGHV$XIUXIVGHV$JHQWHQZHU
GHQ GLH.RQWUROODNWLRQHQEHUJHEHQ GLH GHU ORJLVFKH )HKOHU DXVJHO|VW KDW =LHO GHV
$GDSWDWLRQ$JHQWLVWHVGLHEHWURIIHQHQ:RUNIORZ,QVWDQ]HQHQWVSUHFKHQGGHQ.RQ
WUROODNWLRQHQ VR XP]XEDXHQ GDVV GLH :RUNIORZ,QVWDQ]HQ GHQ YHUlQGHUWHQ %HGLQ
JXQJHQDQJHSDVVWZHUGHQ
)U GLH $GDSWDWLRQ HLQHV:RUNIORZVJLEW HV ]ZHLP|JOLFKH6WUDWHJLHQ HLQH UHDNWLYH
XQGHLQHSUlGLNDWLYH6WUDWHJLH
’LH,GHHGHUUHDNWLYHQ6WUDWHJLHLVWHVMHGHbQGHUXQJHQHUVWGDQQDXV]XIKUHQZHQQ
HLQHGDYRQEHWURIIHQH$NWLYLWlW]XU$XVIKUXQJDQVWHKW)DOOVZlKUHQGGHU$XVIKUXQJ
HLQHU:RUNIORZ,QVWDQ]HLQORJLVFKHU)HKOHUDXIWULWWGHUGLH:RUNIORZ,QVWDQ]EHWULIIW
GDQQZLUGGLH:RUNIORZ,QVWDQ]QLFKW VRIRUW XQWHUEURFKHQ VRQGHUQQXUGLHZHLWHUH
$XVIKUXQJGHU:RUNIORZ,QVWDQ]EHUZDFKW(UVWZHQQGHU.RQWUROOIOXVVGHUEHWURI
IHQHQ:RUNIORZ,QVWDQ]HLQH$NWLYLWlWHUUHLFKWGLHYRQHLQHUGHU.RQWUROODNWLRQHQEH
UKUWZLUGZLUGGHU&RQWURO$JHQWXQGGHU$GDSWDWLRQ$JHQWLQIRUPLHUW$QVFKOLHHQG
ZLUGGLH:RUNIORZ,QVWDQ]YRP&RQWURO$JHQWXQWHUEURFKHQXQGGHU$GDSWDWLRQ$JHQW
NDQQGLHbQGHUXQJHQGHU.RQWUROODNWLRQDQGHU$NWLYLWlWYRUQHKPHQ:HQQDOOHbQ
GHUXQJHQDQGHU$NWLYLWlWGXUFKJHIKUWZXUGHQOlVVWGHU&RQWURO$JHQWGLH:RUNIORZ
,QVWDQ] IRUWIDKUHQ -HGHV0DO ZHQQ HLQH $NWLYLWlW YRU GHU $XVIKUXQJ DQVWHKW GLH
YRQ HLQHU GHU .RQWUROODNWLRQHQ EHWURIIHQ LVW ZLUG GLHV ZLHGHUKROW ’LHVH 6WUDWHJLH
ELHWHWVLFKEHVRQGHUVGDQQDQZHQQHLQH.RQWUROODNWLRQVWDWWHLQHV=HLWLQWHUYDOOVHLQH
ZHUWEDVLHUWH%HGLQJXQJHQWKlOWRGHUGLH$EVFKlW]XQJGHU5HJLRQGHV:RUNIORZVGLH

)RUP[!:HUW
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ZlKUHQGGHV=HLWLQWHUYDOOVGXUFKODXIHQZLUGQXUVHKUXQJHQDXLVW,QGLHVHQ)lOOHQLVW
HVEHVVHUIUMHGHEHWURIIHQH$NWLYLWlW]XHQWVFKHLGHQREHLQH$GDSWDWLRQQRWZHQGLJ
LVWRGHUQLFKW’HU1DFKWHLOGLHVHU6WUDWHJLHLVWGDVVGXUFKGLHVSlWH$GDSWDWLRQ9RU
ODXI]HLWHQIUEHVWLPPWH$NWLYLWlWHQQLFKWJHZlKUOHLVWHWZHUGHQN|QQHQXQGVRPLWGLH
UHFKW]HLWLJH $XVIKUXQJ GLHVHU $NWLYLWlWHQ YHUKLQGHUW ZLUG $XHUGHP PXVV GLH
:RUNIORZ,QVWDQ]JHJHEHQHQIDOOVPHKUIDFKXQWHUEURFKHQZHUGHQZRUXQWHUGLH3HU
IRUPDQFHGHV:RUNIORZ0DQDJHPHQW6\VWHPVOHLGHW
’LHSUlGLNDWLYH6WUDWHJLHYHUVXFKWKLQJHJHQDOOHbQGHUXQJHQVRIRUWDXV]XIKUHQXQG
GDPLW LP,GHDOIDOOGLH:RUNIORZ,QVWDQ]QXUHLQHLQ]LJHV0DO]XXQWHUEUHFKHQ:HQQ
ZlKUHQG GHU $XVIKUXQJ HLQHU:RUNIORZ,QVWDQ] HLQ ORJLVFKHU )HKOHU DXIWULWW GDQQ
ZLUG GLH:RUNIORZ,QVWDQ] YRP &RQWURO $JHQW VRIRUW XQWHUEURFKHQ ’HU $GDSWDWLRQ
$JHQWYHUVXFKWGDQQDOVHUVWHVGLH5HJLRQGHV:RUNIORZV]XEHVWLPPHQGLHLQQHUKDOE
GHV DQJHJHEHQHQ=HLWLQWHUYDOOV YRUDXVVLFKWOLFKGXUFKODXIHQZLUG’LHVH5HJLRQZLUG
DXFK DOV$GDSWDWLRQVUHJLRQ EH]HLFKQHW ,QQHUKDOE GLHVHU 5HJLRQ ZHUGHQ DOOH $NWLYL
WlWHQ EH]JOLFK GHU .RQWUROODNWLRQHQ XQWHUVXFKW XQG GLH QRWZHQGLJHQ $GDSWDWLRQHQ
GXUFKJHIKUW$EVFKOLHHQGZLUGGHU:RUNIORZ0RQLWRULQJ$JHQWLQIRUPLHUWXQGGDPLW
EHDXIWUDJW GLH ZHLWHUH $XVIKUXQJ GHU :RUNIORZ,QVWDQ] ]X EHUZDFKHQ )U GHQ
)DOOGDVVGLH$XVIKUXQJGHU:RUNIORZ,QVWDQ]ODQJVDPHURGHUVFKQHOOHUHUIROJWDOV
GXUFKGHQ$GDSWDWLRQ$JHQWEHUHFKQHWZLUGGLH:RUNIORZ,QVWDQ]HUQHXWXQWHUEUR
FKHQ XQG GLH $GDSWDWLRQ DQ GLH JHlQGHUWH$GDSWDWLRQVUHJLRQ DQJHSDVVW’LHV NDQQ
EHGHXWHQGDVVbQGHUXQJHQZLHGHUUFNJlQJLJJHPDFKWZHUGHQPVVHQRGHU]XVlW]
OLFKHbQGHUXQJHQHUIRUGHUOLFK VLQG’HU9RUWHLO GLHVHU6WUDWHJLH LVWGDVV LP,GHDOIDOO
GLH:RUNIORZ,QVWDQ]QXUHLQHLQ]LJHV0DOXQWHUEURFKHQZHUGHQPXVVXQGVRPLWGLH
$XVIKUXQJ GHU:RUNIORZ,QVWDQ] QXUPLQLPDO EHHLQWUlFKWLJWZLUG’LHV IXQNWLRQLHUW
DOOHUGLQJVQXUGDQQZHQQGLH$EVFKlW]XQJGHU$GDSWDWLRQVUHJLRQVHKUJHQDXLVW
’HU$GDSWDWLRQ$JHQWXQWHUVWW]WEHLGH6WUDWHJLHQGHU$GDSWDWLRQ:HQQVWDWWHLQHV
=HLWLQWHUYDOOVHLQHZHUWEDVLHUWH%HGLQJXQJJHJHEHQLVWGDQQZLUGGLHUHDNWLYH6WUDWH
JLH YHUIROJW DQGHUQIDOOV ZLUG LPPHU ]XHUVW GLH SUlGLNDWLYH 6WUDWHJLH EHQXW]W:HQQ
VLFKDOOHUGLQJVZlKUHQGGHU9HUDUEHLWXQJGHU:RUNIORZ,QVWDQ]DE]HLFKQHWGDVVGLH
$EVFKlW]XQJHQGHU$GDSWDWLRQVUHJLRQ ]XXQJHQDXZDUHQGDQQ LVW HVDXFKP|JOLFK
GLH6WUDWHJLH]XlQGHUQXQGDXFKRKQHZHUWEDVLHUWH%HGLQJXQJGLHUHDNWLYH6WUDWHJLH
HLQ]XVHW]HQ
,P0RPHQWH[LVWLHUW HLQHSURWRW\SLVFKH ,PSOHPHQWLHUXQJGHV$GDSWDWLRQ$JHQWGLH
XQWHUVXFKW RE GLH YRUJHVFKODJHQHQ $OJRULWKPHQ ]XU %HVWLPPXQJ GHU $GDSWDWLRQV
3URMHNW$JHQW:RUN
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UHJLRQ XQG ]XU 0RGLILNDWLRQ GHU :RUNIORZ,QVWDQ]HQ IXQNWLRQLHUHQ )U HLQH GHWDLO
OLHUWHUH’LVNXVVLRQGLHVHV$JHQWHQZLUGDXI>*5(@XQG>08(@YHUZLHVHQ

 :RUNIORZ0RQLWRULQJ$JHQW
’LH$XIJDEHGHV:RUNIORZ0RQLWRULQJ$JHQWEHVWHKWGDULQGLH$XVIKUXQJ:RUNIORZ
,QVWDQ]HQ]XEHUZDFKHQGLHYRQORJLVFKHQ)HKOHUQEHWURIIHQVLQG,P)DOOGHUSUlGL
NDWLYHQ $GDSWDWLRQV6WUDWHJLH LVW HV GLH $XIJDEH GHV :RUNIORZ 0RQLWRULQJ $JHQWV
IHVW]XVWHOOHQREGLH$EVFKlW]XQJGHU$GDSWDWLRQVUHJLRQULFKWLJZDU)DOOVGLH$EVFKlW
]XQJQLFKW NRUUHNWZDU GDQQPXVVGHU:RUNIORZ0RQLWRULQJ$JHQW GHQ$GDSWDWLRQ
$JHQW XQG GHQ &RQWURO $JHQW GDUEHU LQIRUPLHUHQ GDVV GLH $XVIKUXQJ GHU
:RUNIORZ,QVWDQ] VFKQHOOHU RGHU ODQJVDPHU DOV EHUHFKQHW ZDU ’HU &RQWURO $JHQW
VWRSSWGLH:RUNIORZ,QVWDQ]XQGGHU$GDSWDWLRQ$JHQWSDVVWGLH:RUNIORZ,QVWDQ]DQ
GLH JHlQGHUWH 6LWXDWLRQ DQ GLH GDGXUFK HQWVWDQGHQ LVW GDVV GLH $XVIKUXQJ GHV
:RUNIORZVVFKQHOOHURGHUODQJVDPHUZDU
’LHhEHUZDFKXQJGHU:RUNIORZ,QVWDQ]HQNDQQYRP:RUNIORZ0RQLWRULQJ$JHQWDXI
]ZHL YHUVFKLHGHQH 0HWKRGHQ HUIROJHQ GXUFK HLQH DNWLYH RGHU HLQH SDVVLYH
hEHUZDFKXQJ
’LHDNWLYHhEHUZDFKXQJEHGHXWHWGDVVGHU:RUNIORZ0RQLWRULQJ$JHQWYRUGHU$XV
IKUXQJMHGHU$NWLYLWlWYRQGHU:RUNIORZ(QJLQHLQIRUPLHUWZLUG=XVDPPHQPLWGHQ
,QIRUPDWLRQHQEHUGLH$GDSWDWLRQVUHJLRQNDQQGHU:RUNIORZ0RQLWRULQJ$JHQWGDQQ
HQWVFKHLGHQREGLH%HUHFKXQJGHU$GDSWDWLRQVUHJLRQNRUUHNWZDURGHUQLFKW
’LHSDVVLYHhEHUZDFKXQJEHUXKWGDUDXIGDVVEHLGHU$GDSWDWLRQVSH]LHOOH.QRWHQLQ
GLH:RUNIORZ’HILQLWLRQHLQJHIJWZHUGHQGLHGLH$GDSWDWLRQVUHJLRQEHVWLPPHQXQG
DOV&KHFNSRLQWV IXQNWLRQLHUHQ:HQQGLH:RUNIORZ(QJLQHEHL GHU9HUDUEHLWXQJGHV
.RQWUROOIOXVVHVDQHLQHQVROFKHQ.QRWHQNRPPWGDQQZLUGGHU:RUNIORZ0RQLWRULQJ
$JHQW EHQDFKULFKWLJW ’HU :RUNIORZ 0RQLWRULQJ $JHQW NDQQ QXQ EHXUWHLOHQ RE GLH
%HUHFKQXQJGHU$GDSWDWLRQVUHJLRQULFKWLJZDURGHUQLFKW

 ,QWHU:RUNIORZ$JHQW
%HL GHU $GDSWDWLRQ HLQHU :RUNIORZ,QVWDQ] LVW ]X EHDFKWHQ GDVV YHUVFKLHGHQH
:RUNIORZ,QVWDQ]HQ $EKlQJLJNHLWHQ XQWHUHLQDQGHU KDEHQ >05@ ’LHV EHGHXWHW
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GDVV bQGHUXQJHQ LQ HLQHU :RUNIORZ,QVWDQ] ]X bQGHUXQJHQ LQ GHQ DEKlQJLJHQ
:RUNIORZ,QVWDQ]HQ IKUHQ N|QQHQ )U GLHVH $EKlQJLJNHLWVEH]LHKXQJHQ ]ZLVFKHQ
:RUNIORZ,QVWDQ]HQLVWGHU,QWHU:RUNIORZ$JHQWNRQ]LSLHUW’LH.RPPXQLNDWLRQ]ZL
VFKHQGHQYHUVFKLHGHQHQ:RUNIORZ,QVWDQ]HQHUIROJWEHUVRJHQDQQWH.RPPXQLNDWL
RQVNQRWHQGLH’DWHQ]ZLVFKHQGHQ:RUNIORZ,QVWDQ]HQDXVWDXVFKHQ’LH.RPPXQL
NDWLRQ]ZLVFKHQGHQYHUVFKLHGHQHQ:RUNIORZ,QVWDQ]HQ LVWGDEHLQLFKW]ZDQJVZHLVH
DXIHLQ:RUNIORZ0DQDJHPHQW6\VWHPEHJUHQ]W(VLVWGXUFKDXVYRUVWHOOEDUGDVVGLH
:RUNIORZ,QVWDQ]HQDXIYHUVFKLHGHQHQ:RUNIORZ0DQDJHPHQW6\VWHPHQODXIHQ

 &25%$0DQDJHPHQW/D\HU
’LHXQWHUVWH6FKLFKWLQGHU$UFKLWHNWXUGHVDGDSWLYHQ:RUNIORZ0DQDJHPHQW6\VWHPV
LVW GLH VRJHQDQQWH&25%$0DQDJHPHQW /D\HU ’LHZLFKWLJVWH )XQNWLRQ GHU &25%$
0DQDJHPHQW /D\HU LVW GLH ,QWHJUDWLRQ DOOHU’DWHQ GLH YRP:RUNIORZ0DQDJHPHQW
6\VWHP]XU’HILQLWLRQXQG$XVIKUXQJYRQ:RUNIORZVEHQ|WLJWZHUGHQ’D]XYHUZDO
WHWGLH&25%$0DQDJHPHQW/D\HUDOOHHQWVSUHFKHQGHQ5HVVRXUFHQ’LH5HVVRXUFHQ
VLQGHLQHUVHLWVGLH$QZHQGXQJVSURJUDPPHXQGDQGHUHUVHLWVGLH’DWHQGHV’DWHQIOXV
VHV’LHYHUZDOWHWHQ5HVVRXUFHQN|QQHQYHUWHLOWLQHLQHP1HW]ZHUNH[LVWLHUHQVRGDVV
HVQRWZHQGLJLVWHLQH0LGGOHZDUHHLQ]XVHW]HQ,P)DOOGHU&25%$0DQDJHPHQW/D\HU
ZXUGH &25%$ &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH DOV HLQ 6WDQGDUG JH
ZlKOW &25%$ KDW GHQ 9RUWHLO GDVV HV YRQ HLQHU XQDEKlQJLJHQ 2UJDQLVDWLRQ GHU
2EMHFW0DQDJHPHQW *URXS >20*@ HQWZLFNHOWZLUG XQG YRQ HLQHU JURHQ$Q]DKO
YRQ8QWHUQHKPHQXQWHUVWW]WZLUG,P*HJHQVDW]]XGHQSURSULHWlUHQ/|VXQJHQZLH
’&20RGHU046HULHVPDFKWPDQVLFKVRQLFKWYRQHLQHPHLQ]HOQHQ+HUVWHOOHUXQG
GHVVHQ(QWZLFNOXQJHQDEKlQJLJ
’XUFKGHQ(LQVDW]YRQ&25%$HUJLEWVLFKGDVVDOOH5HVVRXUFHQZLH$QZHQGXQJVSUR
JUDPPH XQG’DWHQ &25%$2EMHNWH VLQG ’LH ’HILQLWLRQ GHU ’DWHQ XQG GLH ,PSOH
PHQWLHUXQJGHU$QZHQGXQJVSURJUDPPHYHUELUJWVLFK LQGHQMHZHLOLJHQ&25%$.ODV
VHQ-HGHU&25%$.ODVVHLVWHLQH)/RJLF.ODVVH]XJHRUGQHWGLHGLHVH5HVVRXUFHDXI
GHQ REHUHQ 6FKLFKWHQ GHV :RUNIORZ0DQDJHPHQW6\VWHPV UHSUlVHQWLHUW ’DGXUFK
N|QQHQGLHREHUHQ6FKLFKWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVDXIHLQHPHLQKHLW
OLFKHQ ’DWHQPRGHOO DUEHLWHQ XQG N|QQHQ VRPLW YRQ GHQ YDULLHUHQGHQ ,PSOHPHQWLH
UXQJHQ GHU 5HVVRXUFHQ DEVWUDKLHUHQ ’LH $EELOGXQJ ]ZLVFKHQ )/RJLF.ODVVHQ XQG
&25%$.ODVVHQZLUGYRQGHU&25%$0DQDJHPHQW/D\HUEHUQRPPHQ
3URMHNW$JHQW:RUN

1HEHQGHU’DWHQLQWHJUDWLRQKDWGLH&25%$0DQDJHPHQW/D\HUHLQHZHLWHUHZLFKWLJH
)XQNWLRQQlPOLFKGLH$XVO|VXQJXQG:HLWHUOHLWXQJYRQ(UHLJQLVVHQ’LHVH(UHLJQLVVH
ELOGHQGLH*UXQGODJH IUGLH(UNHQQXQJYRQ ORJLVFKHQ)HKOHUQXQG LVWHQWVFKHLGHQG
IUGLHG\QDPLVFKH$GDSWDWLRQGHU:RUNIORZV
*HJHQZlUWLJ H[LVWLHUW GLH &25%$ 0DQDJHPHQW /D\HU QXU DOV .RQ]HSW XQG HLQH
,PSOHPHQWLHUXQJVWHKW]XU=HLWQRFKDXV

 %HLVSLHO:RUNIORZ
,QGLHVHP$EVFKQLWWZLUGHLQ%HLVSLHO:RUNIORZYRUJHVWHOOW GHU LQGHU)ROJH ]XU(U
OlXWHUXQJEHVWLPPWHU.RQ]HSWHYHUZHQGHWZHUGHQVROO’HU:RUNIORZ LVW LQ+LQEOLFN
DXIGHQPHGL]LQLVFKHQ.RQWH[WGHV3URMHNWHV$*(17:25.DXVGHPRQNRORJLVFKHQ$Q
ZHQGXQJVEHUHLFK JHZlKOW ’HU :RUNIORZ VROO ]XP 9HUVWlQGQLV GHV .RQWUROOIOXVVHV
GLHQHQXQGGLH9HUDUEHLWXQJYRQ:RUNIORZVYHUGHXWOLFKHQ

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
$EELOGXQJ%HLVSLHO:RUNIORZ&+23

’HU GDUJHVWHOOWH :RUNIORZ ]HLJW HLQH &KHPR7KHUDSLH &+23  GLH EHL GHU %H
KDQGOXQJYRQ.UHEV]XP(LQVDW]NRPPW1DFKGHP6WDUWYHU]ZHLJWGHU:RUNIORZLQ
YLHUSDUDOOHOH3IDGH-HGHUGHU3IDGHEHLQKDOWHWGLH9HUDEUHLFKXQJHLQHVEHVWLPPWHQ
0HGLNDPHQWV’LHREHUHQGUHL3IDGHGHU9HU]ZHLJXQJYHUDEUHLFKHQGDVMHZHLOLJH0H
GLNDPHQW QXU HLQ0DO ’HU XQWHUVWH 3IDG GHU 9HU]ZHLJXQJ YHUDEUHLFKW GDV0HGLND
3URMHNW$JHQW:RUN

PHQW KLQJHJHQ VHFKV 0DO ’LHV JHVFKLHKW LQQHUKDOE HLQHU 6FKOHLIH GLH VHFKV 0DO
GXUFKODXIHQZLUG’LH3IDGHGHU9HU]ZHLJXQJGLHEHUHLWV]XP(QGHJHNRPPHQVLQG
ZDUWHQ DXI GDV (QGH GHV OHW]WHQ 3IDGHV1DFKGHPDOOH 3IDGHGHU9HU]ZHLJXQJEH
HQGHWZXUGHQLVWDXFKGLH9HU]ZHLJXQJEHHQGHWXQGGHU:RUNIORZNDQQIRUWJHVHW]W
ZHUGHQ =XP $EVFKOXVV GHU &KHPR7KHUDSLH ZLUG QRFK HLQ DEVFKOLHHQGHU 5HSRUW
HU]HXJWEHYRUGHU:RUNIORZVFKOLHOLFKDXFK]XP(QGHNRPPW
:RUNIORZ%XLOGWLPH

 :RUNIORZ%XLOGWLPH
’LH$XIJDEHGHU%XLOGWLPH.RPSRQHQWHGHV:RUNIORZ0DQDJHPHQW6\VWHPVEHVWHKW
LQGHU’HILQLWLRQGHP7HVWXQGGHU9HUZDOWXQJDOOHUZRUNIORZUHOHYDQWHQ,QIRUPDWL
RQHQ
’LH,QIRUPDWLRQHQZHUGHQKLHUEHLLQGUHL%HUHLFKHJHJOLHGHUW
 $NWLYLWlWHQGLHLQ:RUNIORZVYHUZHQGHWZHUGHQ
 ,QIRUPDWLRQHQEHU2UJDQLVDWLRQVVWUXNWXUHQ
 :RUNIORZ’HILQLWLRQHQ.RQWUROOIOXVVXQG’DWHQIOXVV

’HU:RUNIORZ(GLWRUVWHOOWHLQHJUDSKLVFKH2EHUIOlFKH]XU9HUIJXQJXPGLHVH,QIRU
PDWLRQHQ ]X HUIDVVHQ XQG ]X YHUZDOWHQ =XU SHUVLVWHQWHQ 6SHLFKHUXQJ DOOH ’DWHQ
ZHUGHQ GLHVH LQ GHU %XLOGWLPH’DWHQEDQN JHVLFKHUW ’LH %XLOGWLPH’DWHQEDQN VWHOOW
VRJOHLFK GLH 6FKQLWWVWHOOH ]XU 5XQWLPH.RPSRQHQWH GHV :RUNIORZ0DQDJHPHQW
6\VWHPVGDU)UZHLWHUJHKHQGH,QIRUPDWLRQHQ]XP$XIEDXXQGGHU)XQNWLRQVZHLVH
GHV:RUNIORZ(GLWRUVVLHKH>5%2@

 %XLOGWLPH0RGHOO
’DV %XLOGWLPH0RGHOO VWHOOW GLH %DVLV GHV JHVDPWHQ:RUNIORZ0DQDJHPHQW6\VWHPV
GDU’DV0RGHOOEHVFKUHLEWZLHHLQ:RUNIORZGHILQLHUWLVWXQGZHOFKH.RQVWUXNWHGHV
.RQWUROO XQG’DWHQIOXVVHV ]XU0RGHOOLHUXQJ HLQHV:RUNIORZV H[LVWLHUHQ’DPLWZLUG
GLH )XQNWLRQVZHLVH GHV JHVDPWHQ :RUNIORZ0DQDJHPHQW6\VWHPV IHVWJHOHJW $XV
GLHVHP *UXQGHZXUGH GDV %XLOGWLPH0RGHOO LQ =XVDPPHQDUEHLWPLW GHQ 9HUIDVVHUQ
GHU ’LSORPDUEHLWHQ >*5( %2(@ XQG GHU /HLWXQJ GHV 3URMHNWV $*(17:25.
>08(@VSH]LIL]LHUW
,QGLHVHP$EVFKQLWW VROO GDV0RGHOO DXV6LFKWGHV0RGHOOLHUHUVHLQHV:RUNIORZVEH
VFKULHEHQZHUGHQ$XIGLH8PVHW]XQJGHV%XLOGWLPH0RGHOOV LQHLQ80/0RGHOOXQG
GLH SUDNWLVFKH ,PSOHPHQWLHUXQJ LQ )RUP YRQ & .ODVVHQ ZLUG LP .DSLWHO 
,PSOHPHQWLHUXQJJHQDXHUHLQJHJDQJHQ

:RUNIORZ%XLOGWLPH

 $NWLYLWlWV’HILQLWLRQHQXQG$QZHQ
GXQJVSURJUDPPH
(LQH $NWLYLWlWV’HILQLWLRQ LVW GLH %HVFKUHLEXQJ HLQHV HLQ]HOQHQ $UEHLWVVFKULWWHV ’LH
$NWLYLWlWV’HILQLWLRQZLUGLPPHULP=XVDPPHQKDQJPLWHLQHP$NWLYLWlWVNQRWHQLQQHU
KDOE HLQHU:RUNIORZ’HILQLWLRQYHUZHQGHWZREHLHVP|JOLFK LVWGDVVGLH$NWLYLWlWV
’HILQLWLRQYRQYHUVFKLHGHQHQ$NWLYLWlWVNQRWHQ LQXQWHUVFKLHGOLFKHQ:RUNIORZ’HILQLWL
RQHQYHUZHQGHWZLUG

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$EELOGXQJ$NWLYLWlWV’HILQLWLRQ

$OOH $NWLYLWlWV’HILQLWLRQHQ KDEHQ JHPHLQ GDVV VLH EHU ,QSXW2EMHNWH XQG2XWSXW
2EMHNWH YHUIJHQ GLH DQJHEHQ ZHOFKH 2EMHNWH YRQ GHU $NWLYLWlW EHQ|WLJW ZHUGHQ
XQGZHOFKH2EMHNWHYRQGHU$NWLYLWlW]XUFNJHJHEHQZHUGHQ’LH,QSXWXQG2XWSXW
2EMHNWHZHUGHQGXUFK2EMHNW6SH]LILNDWLRQHQGHILQLHUW
6RVSH]LIL]LHUWGDV,QSXW2EMHNWGHU$NWLYLWlWV’HILQLWLRQ;KHPDWRORJLFDOILQGLQJ
GDVVHLQ2EMHNW;YRQGHU.ODVVHKHPDWRORJLFDOILQGLQJDOV,QSXWHUZDUWHWZLUG
’LH$NWLYLWlWV’HILQLWLRQHQZHUGHQQDFKGHU$UWGHU$NWLYLWlWLQHLQIDFKHXQGNRPSOH[H
$NWLYLWlWV’HILQLWLRQHQXQWHUVFKLHGHQ

 (LQIDFKH$NWLYLWlWV’HILQLWLRQHQ
(LQHHLQIDFKH $NWLYLWlWV’HILQLWLRQ EHVWHKW DXV HLQHU HLQ]HOQHQ$NWLYLWlW GLHPDQXHOO
RGHUDXWRPDWLVFKDXVJHIKUWZHUGHQNDQQ

$NWLYLWlWVNQRWHQZHUGHQLP$EVFKQLWW.RQWUROOIOXVVEHVFKULHEHQ
2EMHNW6SH]LILNDWLRQHQZHUGHQLP$EVFKQLWW’DWHQIOXVVHU|UWHUW
:RUNIORZ%XLOGWLPH

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
$EELOGXQJ(LQIDFKH$NWLYLWlWV’HILQLWLRQ

-HGHUHLQIDFKHQ$NWLYLWlWV’HILQLWLRQZLUGHLQH2EMHNW6SH]LILNDWLRQ]XJHRUGQHWGLHGLH
$NWLYLWlW EHVFKUHLEW ’XUFK GLH )/RJLF0RGHOOLHUXQJ GHU2EMHNW6SH]LILNDWLRQ LVW GHU
$GDSWDWLRQ$JHQWLQGHU/DJHGLH$XIJDEHGHU$NWLYLWlWIHVW]XVWHOOHQXQGGLH$NWLYLWlW
HQWVSUHFKHQGGHQ5HJHOQ]XPRGLIL]LHUHQ
%HLVSLHO
// Die Aktivitäts-Definition beschreibt eine Medikamentengabe, wobei dem Patienten das 
// Medikament "Etoposid" in der Dosierung 100 mg/m² verabreicht wird. 
 
drug-administration[drug-name="Etoposid", dosage=100, unit="mg/m²"] 

-HGHUHLQIDFKHQ$NWLYLWlWV’HILQLWLRQLVWHLQH/LVWHYRQ$QZHQGXQJVSURJUDPPH]XJH
RUGQHW GLH ]XU $EDUEHLWXQJ GHU $NWLYLWlW EHQ|WLJW ZHUGHQ %HL GHU $XVIKUXQJ GHU
$NWLYLWlWV’HILQLWLRQXQWHUVFKHLGHWPDQ]ZLVFKHQPDQXHOOHQXQGDXWRPDWLVFKHQ$NWL
YLWlWHQ’LH$UWGHU$NWLYLWlWV’HILQLWLRQ LVWGDYRQDEKlQJLJREGLH$NWLYLWlWHLQH,Q
WHUDNWLRQPLWGHP1XW]HUEUDXFKW:HQQNHLQH1XW]HULQWHUDNWLRQQ|WLJLVWGDQQNDQQ
GLH $NWLYLWlW DXWRPDWLVFK DXVJHIKUW ZHUGHQ $QGHUQIDOOV ZLUG GLH $NWLYLWlWPDQXHOO
DXVJHIKUWZREHLHLQ1XW]HUIUGLH$XVIKUXQJGHU$NWLYLWlWYHUDQWZRUWOLFKLVW
$XHUGHPPXVVGLHHLQIDFKH$NWLYLWlWV’HILQLWLRQGHQ’DWHQIOXVVYRQXQG]XGHQ$Q
ZHQGXQJVSURJUDPPHGHILQLHUHQ’D]XZHUGHQGLH,QSXW2EMHNWHGHU$NWLYLWlWV’HIL
QLWLRQDXIGLH,QSXW2EMHNWHGHU$QZHQGXQJVSURJUDPPHXQGGLH2XWSXW2EMHNWHGHU
$QZHQGXQJVSURJUDPPH DXI GLH 2XWSXW2EMHNWH GHU $NWLYLWlWV’HILQLWLRQ JHPDSSW
’LH$EELOGXQJ]ZLVFKHQ$NWLYLWlWV’HILQLWLRQXQG$QZHQGXQJVSURJUDPPHUIROJWGXUFK
.RPSRQHQWHQ=XZHLVXQJHQ


.RPSRQHQWHQ=XZHLVXQJHQZHUGHQLP$EVFKQLWW’DWHQIOXVVHU|UWHUW
:RUNIORZ%XLOGWLPH

 .RPSOH[H$NWLYLWlWV’HILQLWLRQHQ
(LQH NRPSOH[H $NWLYLWlWV’HILQLWLRQ EHLQKDOWHW HLQHQ6XEZRUNIORZ GHU EHL (UUHLFKHQ
GHV ]XJHK|ULJHQ $NWLYLWlWVNQRWHQV DXVJHIKUW ZLUG (LQ 6XEZRUNIORZ VHOEVW LVW HLQH
:RUNIORZ’HILQLWLRQ GLH XQWHU 8PVWlQGHQ DXFK HLJHQVWlQGLJ DXVJHIKUW ZHUGHQ
NDQQ’HU6XEZRUNIORZHLQHUNRPSOH[HQ$NWLYLWlWV’HILQLWLRQNDQQVHLQHUVHLWVZLHGHU
DXV NRPSOH[HQ $NWLYLWlWV’HILQLWLRQHQ EHVWHKHQ VR GDVV HLQH 9HUVFKDFKWHOXQJ GHU
$NWLYLWlWV’HILQLWLRQHQP|JOLFKLVW
’HU6XEZRUNIORZNHQQWNHLQH,QSXWXQG2XWSXW2EMHNWHZLHGLH$NWLYLWlWV’HILQLWLRQ
$XV GLHVHP*UXQGHZHUGHQ ,QSXW XQG2XWSXW2EMHNWH GHU $NWLYLWlWV’HILQLWLRQ DXI
JOREDOH2EMHNWHGHU:RUNIORZ’HILQLWLRQJHPDSSWhEHUGLHJOREDOHQ2EMHNWHN|QQHQ
GLH$NWLYLWlWHQGHV6XEZRUNIORZVDXIGLH,QSXW2EMHNWH]XJUHLIHQXQGGLH2XWSXW2E
MHNWHPLW’DWHQIOOHQ
’LH9HUDUEHLWXQJGHUNRPSOH[HQ$NWLYLWlWV’HILQLWLRQZLUGDOVHLQH$NWLYLWlWDXIJHIDVVW
GDVKHLWZHQQGHU6XEZRUNIORZYROOVWlQGLJDEJHDUEHLWHWLVWLVWGLH$NWLYLWlWXQGGD
PLWDXFKGHU$NWLYLWlWVNQRWHQEHHQGHW

 $QZHQGXQJVSURJUDPPH
’DV:RUNIORZ0DQDJHPHQW6\VWHPEHQ|WLJW$QZHQGXQJVSURJUDPPH XPHLQHQEH
VWLPPWHQ *HVFKlIWVSUR]HVV ]X UHDOLVLHUHQ ’LHV EHGHXWHW GDVV ]X MHGHU HLQIDFKHQ
$NWLYLWlWHLQH5HLKHYRQ$QZHQGXQJVSURJUDPPHQDVVR]LLHUWVLQGGLHDXVJHIKUWZHU
GHQZHQQ GLH $NWLYLWlW JHVWDUWHWZLUG’DEHL XQWHUVFKHLGHWPDQ ]ZLVFKHQDXWRPD
WLVFKHQXQGPDQXHOOHQ$NWLYLWlWHQ

 $XWRPDWLVFKH $NWLYLWlWHQ EHGHXWHQ GDVV GLH DVVR]LLHUWHQ $QZHQGXQJVSUR
JUDPPHRKQHGLH,QWHUDNWLRQPLWHLQHP1XW]HUDXVJHIKUWZHUGHQ’HUYHU
DQWZRUWOLFKH 1XW]HU ZLUG QXU GDQQ LQIRUPLHUW ZHQQ HLQ $QZHQGXQJVSUR
JUDPPQLFKWNRUUHNWEHHQGHWZXUGH

 0DQXHOOH$NWLYLWlWHQKLQJHJHQEHGHXWHQGDVVNHLQH$QZHQGXQJVSURJUDPPH
DVVR]LLHUWVLQGRGHUGLHDVVR]LLHUWHQ$QZHQGXQJVSURJUDPPHHLQH1XW]HULQWHU
DNWLRQ EHQ|WLJHQ ’HU 1XW]HU HUKlOW LQ MHGHP )DOO HLQHQ (LQWUDJ LQ VHLQH
:RUNIORZ%XLOGWLPH

:RUNOLVW :HQQ NHLQH $QZHQGXQJVSURJUDPPH ]X HLQHU $NWLYLWlW DVVR]LLHUW
VLQG GDQQPXVV GHU1XW]HU GLH $NWLYLWlW YRQ+DQGDXVIKUHQXQGEHVWlWLJW
GDV(QGHGHU$NWLYLWlWLQGHPHUGHQ(LQWUDJLQGHU:RUNOLVWDXVZlKOW,PDQ
GHUHQ )DOO ZHUGHQ GLH $QZHQGXQJVSURJUDPPH JHVWDUWHW ZHQQ GHU 1XW]HU
GHQ(LQWUDJ LQGHU:RUNOLVWDXVZlKOWXQGVLQGGDQQ]X(QGHZHQQDOOH$Q
ZHQGXQJVSURJUDPPHEHHQGHWZXUGHQ

’LH $QZHQGXQJVSURJUDPPH VHOEVW N|QQHQ GDEHL QRFKQDFK LKUHQ ,QWHUDNWLRQVP|J
OLFKNHLWHQLQYHUVFKLHGHQH.ODVVHQHLQJHRUGQHWZHUGHQ

7\S %HVFKUHLEXQJ
 $QZHQGXQJVSURJUDPPH GLH QDFK GHP 6WDUW QLFKW PHKU YRP
:RUNIORZ0DQDJHPHQW6\VWHP EHHLQIOXVVW ZHUGHQ N|QQHQ GDV
KHLW ZHGHU GHU 6WDWXV GHV $QZHQGXQJVSURJUDPPV LVW DEUXIEDU
QRFKNDQQGDV$QZHQGXQJVSURJUDPPDQHLQHP3KDVHQ&RPPLW
3URWRNROOWHLOQHKPHQ
 $QZHQGXQJVSURJUDPPH GLH QDFK LKUHP (QGH HLQH 5FNPHOGXQJ
EHU GHQ 6WDWXV GHV $QZHQGXQJVSURJUDPPV OLHIHUQ DEHU QLFKW LQ
GHU/DJHVLQGDQHLQHP3KDVHQ&RPPLW3URWRNROOWHLO]XQHKPHQ
 $QZHQGXQJVSURJUDPPH GLH EHU HLQH $3, ]X MHGHU =HLW GHU $XV
IKUXQJEHUGHQ6WDWXVGHU9HUDUEHLWXQJ$XVNXQIWJHEHQN|QQHQ
DEHUQLFKWDQHLQHP3KDVHQ&RPPLW3URWRNROOWHLOQHKPHQ
 $QZHQGXQJVSURJUDPPHGLHHLQ3KDVHQ&RPPLW3URWRNROO XQWHU
VWW]HQ XQG VRPLW ]X MHGHU =HLW ]XUFNJHIDKUHQ ZHUGHQ N|QQHQ
ZHQQHLQ:RUNIORZ]XUFNJHVHW]WZHUGHQPXVV
7DEHOOH$QZHQGXQJVSURJUDPPVW\SHQ

’LH $QZHQGXQJVSURJUDPPH N|QQHQ DXI YHUVFKLHGHQHQ 5HFKQHUQ XQG 3ODWWIRUPHQ
JHVSHLFKHUW XQG DXVJHIKUWZHUGHQ’LH UHFKQHU XQG SODWWIRUPEHUJUHLIHQGH .RP
PXQLNDWLRQ ]ZLVFKHQ :RUNIORZ0DQDJHPHQW6\VWHP XQG $QZHQGXQJVSURJUDPPHQ
HUIRUGHUW GHQ (LQVDW] HLQHU 0LGGOHZDUH LQ GLHVHP )DOO &25%$ $XV GLHVHP *UXQG
:RUNIORZ%XLOGWLPH

ZHUGHQ GLH $QZHQGXQJVSURJUDPPH EHU HLQH &25%$6FKQLWWVWHOOH DQJHVWHXHUW (V
ZLUGGDYRQDXVJHJDQJHQGDVVDOOH$QZHQGXQJVSURJUDPPHGLHVH6FKQLWWVWHOOHXQWHU
VWW]HQ ’LH $QZHQGXQJVSURJUDPPH GLH GLHVH 6FKQLWWVWHOOH QLFKW VHOEVW LPSOHPHQ
WLHUHQ PVVHQ GLHVH &25%$6FKQLWWVWHOOH EHU GHQ 8PZHJ HLQHV:UDSSHUV EHUHLW
VWHOOHQ ’HU :UDSSHU LPSOHPHQWLHUW GDQQ GLH &25%$6FKQLWWVWHOOH XQG VWHXHUW GDV
$QZHQGXQJVSURJUDPP ’HU :UDSSHU YHUELUJW GLH ZDKUH ,PSOHPHQWLHUXQJ GHV $Q
ZHQGXQJVSURJUDPPV YRU GHU0LGGOHZDUH VR GDVV GLH0LGGOHZDUH HLQH HLQKHLWOLFKH
6FKQLWWVWHOOH]XDOOHQ$QZHQGXQJVSURJUDPPHQEHVLW]W

 2UJDQLVDWLRQVPRGHOO
(LQ:RUNIORZ0DQDJHPHQW6\VWHPNRPPWEOLFKHUZHLVH LQ2UJDQLVDWLRQHQ]XP(LQ
VDW] GLH WUDGLWLRQHOO HLQH KLHUDUFKLVFKH 6WUXNWXU KDEHQ’DPLW HLQ:RUNIORZ DXI GLH
:HLVH DXVJHIKUW ZHUGHQ NDQQ ZLH GHU ]XJUXQGHOLHJHQGH *HVFKlIWVSUR]HVV LVW HV
QRWZHQGLJ GLHVH KLHUDUFKLVFKHQ 6WUXNWXUHQ LP :RUNIORZ0DQDJHPHQW6\VWHP
XP]XVHW]HQ
)U GDV 2UJDQLVDWLRQVPRGHOO ZXUGH DXV GLHVHP *UXQGH HLQ UROOHQEDVLHUWHU $QVDW]
JHZlKOW’DV0RGHOOVLHKWVRDXVGDVVHVHLQH5HLKHYRQ5ROOHQJLEWZLH]XP%HLVSLHO
&KHIDU]WRGHU.UDQNHQVFKZHVWHU-HGHU%HQXW]HUGHV:RUNIORZ0DQDJHPHQW6\VWHPV
ZLUGDOV3HUVRQYHUZDOWHWGLHHLQHRGHUPHKUHUH5ROOHQEHNOHLGHW$XHUGHPEHVWHKW
GLH 0|JOLFKNHLW HLQHU 5ROOH HLQHQ 6WHOOYHUWUHWHU ]X]XRUGQHQ ZLH ]XP %HLVSLHO
$VVLVWHQ]DU]W DOV 6WHOOYHUWUHWHU GHV 6WDWLRQVDU]WHV ’DPLW ZLUG HV P|JOLFK GLH
KLHUDUFKLVFKH 6WUXNWXU HLQHU 2UJDQLVDWLRQ LP :RUNIORZ0DQDJHPHQW6\VWHP ]X
PRGHOOLHUHQ
)UGLH$XVIKUXQJHLQHV:RUNIORZVEHGHXWHWGLHVHV0RGHOOGDVVMHGH$NWLYLWlWHLQHU
5ROOH ]XJHRUGQHW LVW GLH IU GHUHQ $XVIKUXQJ YHUDQWZRUWOLFK LVW ,P )DOOH HLQHU
PDQXHOOHQ $NWLYLWlWPXVV GLH $NWLYLWlW YRQ HLQHU 3HUVRQDXVJHIKUWZHUGHQ GLH GLH
YHUDQWZRUWOLFKH5ROOHEHNOHLGHW%HLHLQHUDXWRPDWLVFKHQ$NWLYLWlWKLQJHJHQZLUGHUVW
GDQQHLQH3HUVRQGHUYHUDQWZRUWOLFKHQ5ROOHLQIRUPLHUWZHQQHV]XHLQHP)HKOHUEHL
GHU$XVIKUXQJGHU$NWLYLWlWJHNRPPHQLVW
’DPLWGHU%HQXW]HUEHUGLHDQVWHKHQGHQ$NWLYLWlWHQLQIRUPLHUWZHUGHQNDQQGLHHU
DXVIKUHQ VROOPXVV HU VLFK DP:RUNIORZ0DQDJHPHQW6\VWHPDQPHOGHQ’DGXUFK
LVW GDV:RUNIORZ0DQDJHPHQW6\VWHP LQ GHU /DJH IHVW]XVWHOOHQ ZDQQ XQG ZR HLQ
1XW]HU DUEHLWHW $XI %DVLV GLHVHU ,QIRUPDWLRQHQ NDQQ GDV 6\VWHP HQWVFKHLGHQ
:RUNIORZ%XLOGWLPH

ZHOFKHU1XW]HUHLQHDQVWHKHQGH$NWLYLWlWDXVIKUHQVROO$QVFKOLHHQGEHNRPPWGHU
1XW]HUHLQHQ(LQWUDJ LQVHLQH:RUNOLVW:HQQGHU1XW]HUGDQQGLHVHQ(LQWUDJ LQGHU
:RUNOLVW DXVZlKOW ZHUGHQ GLH QRWZHQGLJHQ $QZHQGXQJVSURJUDPPH DQ VHLQHP
$UEHLWVSODW]JHVWDUWHWVRGDVVHUGLH$NWLYLWlWHQDEDUEHLWHQNDQQ

 :RUNIORZ’HILQLWLRQ
’LH:RUNIORZ’HILQLWLRQVHW]WVLFKDXV]ZHL7HLOHQ]XVDPPHQGHP.RQWUROOIOXVVXQG
GHP’DWHQIOXVV ’HU .RQWUROOIOXVV GHILQLHUW GLH $EIROJH GHU $UEHLWVVFKULWWH LQQHUKDOE
GHV:RUNIORZVZlKUHQGGHU’DWHQIOXVVGHQ7UDQVSRUWYRQ,QIRUPDWLRQHQYRQXQG]X
GHQ$UEHLWVVFKULWWHQEHVFKUHLEW
(LQH:RUNIORZ’HILQLWLRQNDQQVRZRKODOVHLJHQVWlQGLJHU:RUNIORZDOVDXFKLP5DK
PHQHLQHUNRPSOH[HQ$NWLYLWlWV’HILQLWLRQDOV6XEZRUNIORZHLQHVDQGHUHV:RUNIORZV
DXVJHIKUWZHUGHQ$XIGLHVH:HLVHODVVHQVLFK:RUNIORZVLQHLQDQGHUYHUVFKDFKWHOQ
$XHUGHP ZLUG HV P|JOLFK KlXILJ YHUZHQGHWH $EOlXIH ZLHGHU]XYHUZHQGHQ LQGHP
PDQVLHDOV6XEZRUNIORZVHLQELQGHW

 .RQWUROOIOXVV
’HU .RQWUROOIOXVV NHQQW GUHL $UWHQ YRQ .QRWHQ.RQWUROOIOXVVNQRWHQ$NWLYLWlWVNQRWHQ
XQG .RPPXQLNDWLRQVNQRWHQ .RQWUROOIOXVVNQRWHQ WUDJHQ QLFKW ]XU $XVIKUXQJ GHV
:RUNIORZV EHL VRQGHUQ GLHQHQ QXU ]XU 6WHXHUXQJGHV.RQWUROOIOXVVHV .RQWUROOIOXVV
NQRWHQEHVLW]HQGDEHLVHOEVWNHLQHQ’DWHQIOXVVGDVKHLWVLHKDEHQNHLQH,QSXWXQG
2XWSXW2EMHNWH=XGHQ.RQWUROOIOXVVNQRWHQJHK|UHQGLH6WDUWXQG(QG.QRWHQGLH
6SOLWXQG-RLQ.QRWHQXQGGLH/RRS6WDUWXQG/RRS(QG.QRWHQ

67$5781’(1’.127(1
-HGHU:RUNIORZEHVLW]WJHQDXHLQHQ6WDUWXQGHLQHQ(QG.QRWHQ
=XU 5XQWLPH ZLUG GLH 9HUDUEHLWXQJ GHV :RUNIORZV LP 6WDUW.QRWHQ EHJRQQHQ XQG
ZHQQGHU(QG.QRWHQHUUHLFKWLVWZLUGGHU:RUNIORZEHHQGHW

:RUNIORZ%XLOGWLPH

Start EndBA ... 

$EELOGXQJ6WDUWXQG(QG.QRWHQ*UDILNYRQ>%2(@

/22367$5781’/223(1’.127(1
/RRS6WDUW XQG /RRS(QG.QRWHQ ZHUGHQ YHUZHQGHW ZHQQ HLQH 6FKOHLIH LQ GHQ
:RUNIORZHLQJHIJWZHUGHQVROO’DEHLXPVFKOLHHQGLHEHLGHQ.QRWHQGLH$NWLYLWlWHQ
GLHZLHGHUKROW DXVJHIKUWZHUGHQ VROOHQ:LFKWLJ LVW GDEHL GDVV GLH EHLGHQ.QRWHQ
LPPHUHLQ3DDUELOGHQXQGQLFKWHLQ]HOQDXIWUHWHQ’HU/RRS(QG.QRWHQEHVLW]W]ZHL
DXVJHKHQGH7UDQVLWLRQHQYRQGHQHQGLHHLQH]XUFN]XP/RRS6WDUW.QRWHQXQGGLH
DQGHUH ]XP QlFKVWHQ .QRWHQ LP .RQWUROOIOXVV JHKW ’LH 7UDQVLWLRQ GLH ]XUFN ]XP
/RRS6WDUW.QRWHQIKUWEHVLW]WHLQHZHUWEDVLHUWH%HGLQJXQJGLHHQWVFKHLGHWREGLH
6FKOHLIHHLQQlFKVWHVPDODXVJHIKUWZLUGRGHUQLFKW,VWGLHVH%HGLQJXQJHUIOOWVR
ZLUGGLH6FKOHLIHHLQZHLWHUHVPDOGXUFKODXIHQ6REDOGGLH%HGLQJXQJQLFKWPHKUHU
IOOWLVWZLUGGLH6FKOHLIHYHUODVVHQXQGGHU.RQWUROOIOXVVIlKUWPLWGHPQlFKVWHQ.QR
WHQIRUW
(LQH%HVRQGHUKHLWLVWGHU’DWHQIOXVVLQQHUKDOEGHU6FKOHLIH%HLPHUVWHQ’XUFKODXIGHU
6FKOHLIH ZHUGHQ ’DWHQIOXVV.DQWHQ YRQ DXHUKDOE GHU 6FKOHLIH DEHU GDIU NHLQH
UFNOlXILJHQ ’DWHQIOXVV.DQWHQ EHUFNVLFKWLJW %HL MHGHP ZHLWHUHQ ’XUFKODXI GHU
6FKOHLIHZHUGHQDOOH’DWHQIOXVV.DQWHQYRQDXHUKDOELJQRULHUWGDIUDEHUUFNOlXILJH
’DWHQIOXVVNDQWHQYHUIROJW

LOOP
-Start
LOOP
-EndBA ... ... 
Loop-Transition

$EELOGXQJ/RRS6WDUWXQG/RRS(QG.QRWHQ*UDILNYRQ>%2(@

:RUNIORZ%XLOGWLPH

63/,781’-2,1.127(1
)U 9HU]ZHLJXQJHQ LQQHUKDOE GHV .RQWUROOIOXVVHV HLQHV:RUNIORZVZHUGHQ GLH6SOLW
XQG-RLQ.QRWHQEHQXW]W$XFKGLHVH.QRWHQN|QQHQQXUDOV3DDUYHUZHQGHWZHUGHQ
VRGDVV]XMHGHP6SOLW.QRWHQLPPHUJHQDXHLQ-RLQ.QRWHQJHK|UW(VJLEWYHUVFKLH
GHQH$UWHQYRQ6SOLWE]Z-RLQ.QRWHQVRGDVHVHLQHJDQ]H$Q]DKOYRQ.RPELQDWL
RQHQ]ZLVFKHQ6SOLWXQG-RLQ.QRWHQJLEW’LHVHVROOHQKLHUDEHUQLFKWGLVNXWLHUWZHU
GHQ,PIROJHQGHQZHUGHQGDIUGLHHLQ]HOQHQ.QRWHQPLWLKUHQ(LJHQVFKDIWHQYRUJH
VWHOOW

.QRWHQ %HVFKUHLEXQJ
256SOLW ’LHVHU.QRWHQKDW ]ZHLRGHUPHKUDXVJHKHQGH7UDQVLWLRQHQ
YRQGHQHQDOOH7UDQVLWLRQHQDXHUHLQHUHLQH%HGLQJXQJ]X
JHRUGQHWEHNRPPHQ-HGH7UDQVLWLRQZLUGQXUGDQQDNWLYLHUW
ZHQQGLH%HGLQJXQJHUIOOWLVW’LH7UDQVLWLRQRKQH%HGLQJXQJ
GLH VRJHQDQQWH’HIDXOW7UDQVLWLRQZLUG GDQQ DNWLYLHUWZHQQ
NHLQHGHUDQGHUHQ7UDQVLWLRQHQDNWLYLHUWZXUGH’DPLWLVWJH
ZlKUOHLVWHWGDVVLPPHUHLQ.RQWUROOSIDGDNWLYLHUWZLUG
$1’6SOLW ’LHVHU.QRWHQKDW ]ZHLRGHUPHKUDXVJHKHQGH7UDQVLWLRQHQ
+LHULVWHVDOOHUGLQJVVRGDVVNHLQHGHU7UDQVLWLRQHQHLQH%H
GLQJXQJHUKlOWVRGDVVLPPHUDOOH7UDQVLWLRQHQDNWLYLHUWZHU
GHQ XQG GDPLW PHKUHUH SDUDOOHOH .RQWUROOSIDGH DEJHDUEHLWHW
ZHUGHQ
$//-RLQ ’LHVHU.QRWHQNDQQVRZRKOLQ9HUELQGXQJPLWHLQHP256SOLW
DOVDXFKPLWHLQHP$1’6SOLWDXIWUHWHQ+LHUEHLKDWGHU.QR
WHQPHKUDOV]ZHLHLQJHKHQGH7UDQVLWLRQHQ’HU.QRWHQZLUG
GDEHLDEHUHUVWGDQQDNWLYLHUWZHQQDOOHHLQJHKHQGHQ.DQWHQ
DNWLYLHUWZXUGHQ%HLGHU9HUZHQGXQJGHV$//-RLQLQ9HUELQ
GXQJPLW GHP256SOLWZHUGHQ QXU GLH HLQJHKHQGHQ 7UDQVL
WLRQHQEHUFNVLFKWLJW GLHYRUKHUEHLP256SOLW DNWLYLHUWZXU
GHQDOOHDQGHUHQ7UDQVLWLRQHQZHUGHQLJQRULHUW
:RUNIORZ%XLOGWLPH

21(-RLQ&DQFHO ’LHVHU.QRWHQNDQQDXFKZLHGHULQ9HUELQGXQJPLWHLQHP25
6SOLW RGHU $1’6SOLW DXIWUHWHQ $XFK KDW GHU .QRWHQ ZLHGHU
PHKU DOV ]ZHL HLQJHKHQGH 7UDQVLWLRQHQ’HU .QRWHQZLUG DO
OHUGLQJV EHUHLWV GDQQ DNWLYLHUW ZHQQ HLQH GHU HLQJHKHQGHQ
7UDQVLWLRQHQ DNWLYLHUW ZXUGH $OOH DQGHUHQ .RQWUROOSIDGH GLH
SDUDOOHODXVJHIKUWZHUGHQZHUGHQJOHLFK]HLWLJDEJHEURFKHQ
21(-RLQ&RPSOHWH ’LHVHU.QRWHQYHUKlOWVLFKZLHGHU21(-RLQ&DQFHODOOHUGLQJV
ZHUGHQGLH SDUDOOHO DEJHDUEHLWHWHQ3IDGHQLFKW DEJHEURFKHQ
VRQGHUQ LP +LQWHUJUXQG QRFK ELV ]XP HUUHLFKHQ GHV -RLQ
.QRWHQDEJHDUEHLWHW’DQDFKZHUGHQDXFKGLHVH.RQWUROOSIDGH
EHHQGHW
7DEHOOH6SOLWXQG-RLQ.QRWHQ

... 
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
$EELOGXQJ6SOLWXQG-RLQ.QRWHQ*UDILNYRQ>%2(@

$.7,9,7b76.127(1
(LQ$NWLYLWlWVNQRWHQKDWGLH$XIJDEHHLQH$NWLYLWlW ]X VWDUWHQ’HP$NWLYLWlWVNQRWHQ
ZLUG LPPHUJHQDXHLQH$NWLYLWlWV’HILQLWLRQ ]XJHRUGQHW GLH HQWZHGHUHLQHHLQIDFKH
$NWLYLWlWV’HILQLWLRQ RGHU NRPSOH[H $NWLYLWlWV’HILQLWLRQ GDUVWHOOW ,P )DOO HLQHU HLQ
IDFKHQ $NWLYLWlWV’HILQLWLRQ ZHUGHQ GLH $QZHQGXQJVSURJUDPPH GLH GHU $NWLYLWlWV
:RUNIORZ%XLOGWLPH

’HILQLWLRQ ]XJHRUGQHW VLQG JHVWDUWHW %HL HLQHU NRPSOH[HQ $NWLYLWlWV’HILQWLRQ KLQ
JHJHQZLUGHLQNRPSOHWWHU6XEZRUNIORZDOVHLQH$NWLYLWlWJHVWDUWHW
=XVlW]OLFK ]XGHU$NWLYLWlWZLUG MHGHP$NWLYLWlWVNQRWHQHLQH5ROOH]XJHRUGQHW’LHVH
5ROOHLVWGDQQ]XU/DXI]HLWIUGLH$EDUEHLWXQJGHU$NWLYLWlW]XVWlQGLJ’LHVEHGHXWHW
GDVVHLQHGHU]XGHU5ROOHDVVR]LLHUWHQ3HUVRQHQIUGLH$NWLYLWlWYHUDQWZRUWOLFKLVW

.20081,.$7,216.127(1
(LQ.RPPXQLNDWLRQVNQRWHQKDWGLH$XIJDEHGLH9HUDUEHLWXQJGHV:RUNIORZVPLWHL
QHU DQGHUHQ :RUNIORZ,QVWDQ] ]X NRRUGLQLHUHQ ’LH YHUVFKLHGHQHQ :RUNIORZ,Q
VWDQ]HQPVVHQ GDEHL QLFKW ]ZDQJVOlXILJ DXI HLQHP:RUNIORZ0DQDJHPHQW6\VWHP
ODXIHQ
’LH .RPPXQLNDWLRQ ]X GHP DQGHUHQ :RUNIORZ,QVWDQ]HQ ZLUG PLW +LOIH GHV ,QWHU
:RUNIORZ $JHQW UHDOLVLHUW ’HU $JHQW EHUQLPPW GDEHL YROOVWlQGLJ GLH .RRUGLQDWLRQ
]ZLVFKHQGHQ,QVWDQ]HQ

(VJLEWGUHL$UWHQYRQ.RPPXQLNDWLRQVNQRWHQ
.QRWHQ %HVFKUHLEXQJ
&RPP,Q ’LHVHU .QRWHQ ZDUWHW DXI HLQH HLQJHKHQGH .RPPXQLNDWLRQ XQG GHU
.RQWUROOIOXVVZLUGQLFKWIRUWJHIDKUHQELVGLHVH.RPPXQLNDWLRQ]ZLVFKHQ
GHQ:RUNIORZ,QVWDQ]HQJHVFKHKHQLVW
&RPP2XW ’LHVHU .QRWHQ VWHOOW HLQH .RPPXQLNDWLRQ ]X HLQHU DQGHUHQ :RUNIORZ
,QVWDQ] KHU XQG IlKUW LP.RQWUROOIOXVV IRUW VREDOGGLH.RPPXQLNDWLRQ
]ZLVFKHQGHQ:RUNIORZ,QVWDQ]HQHUIROJUHLFKZDU
&RPP([F ’LHVHU .QRWHQ ZLUG GD]X EHQXW]W XP HLQH $NWLYLWlW LQ HLQHU DQGHUHQ
:RUNIORZ,QVWDQ] DXV]XIKUHQ ’HU .QRWHQ NDQQ HUVW GDQQ PLW GHP
.RQWUROOIOXVV IRUWIDKUHQ ZHQQ GLH $NWLYLWlW LQ GHU DQGHUHQ :RUNIORZ
,QVWDQ]]XP(QGHJHNRPPHQLVW
7DEHOOH.RPPXQLNDWLRQVNQRWHQ

:RUNIORZ%XLOGWLPH

’DPLWHLQ)HKOHULQGHU.RPPXQLNDWLRQ]ZLVFKHQGHQ:RUNIORZ,QVWDQ]HQQLFKWGD]X
IKUWGDVVGHU:RUNIORZVWHKHQEOHLEWLVWMHGHP.RPPXQLNDWLRQVNQRWHQHLQH’DXHU
]XJHRUGQHW1DFK9HUVWUHLFKHQGHUDQJHJHEHQHQ’DXHUZLUGGHU9HUDQWZRUWOLFKHIU
GLH :RUNIORZ,QVWDQ] GDUEHU LQIRUPLHUW GDVV GLH .RPPXQLNDWLRQ ]X GHU DQGHUHQ
:RUNIORZ,QVWDQ] QLFKW LQ GHU YRUJHVHKHQHQ =HLW VWDWWJHIXQGHQ KDW ’DPLW LVW HV
P|JOLFK GHQ :RUNIORZ IRUW]XIDKUHQ DXFK ZHQQ GLH .RPPXQLNDWLRQ ]ZLVFKHQ GHQ
:RUNIORZ,QVWDQ]HQQLFKW]XVWDQGHJHNRPPHQLVW

75$16,7,21(1
7UDQVLWLRQHQ KDEHQ GLH $XIJDEH GLH 9HUELQGXQJ ]ZLVFKHQ GHQ .QRWHQ KHU]XVWHOOHQ
’LH7UDQVLWLRQ LVW LPPHUHLQHJHULFKWHWH.DQWHZRGXUFKGLH5HLKHQIROJH LQGHUGLH
.QRWHQGXUFKODXIHQZHUGHQHLQGHXWLJIHVWJHOHJWZLUG


Split Join
A B
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...  ... 
normale Transition
Synchronisations-Transition 
$EELOGXQJ7UDQVLWLRQHQ*UDILNYRQ>%2(@


’DV:RUNIORZ0DQDJHPHQW6\VWHPXQWHUVWW]W]ZHL$UWHQYRQ7UDQVLWLRQHQ
 1RUPDOH7UDQVLWLRQHQ
1RUPDOH 7UDQVLWLRQHQ GHILQLHUHQ HLQHQ .RQWUROOSIDG GDV KHLW HLQH VHTXHQ
WLHOOH)ROJHYRQ.QRWHQ
:RUNIORZ%XLOGWLPH

(LQHQRUPDOH7UDQVLWLRQNDQQ]ZHL$UWHQYRQ%HGLQJXQJHQEHLQKDOWHQ
ZHUWEDVLHUWH
%HGLQJXQJHQ
(LQHZHUWEDVLHUWH%HGLQJXQJEH]LHKWVLFKDXIGHQ:HUWHLQHV
2EMHNWHVGHV’DWHQIOXVVHV
’LHVH $UW YRQ %HGLQJXQJ NDQQ RKQH WHPSRUDOH %HGLQJXQJ
QXU IUGLHDXVJHKHQGHQ7UDQVLWLRQHQHLQHV256SOLW.QRWHQV
RGHU HLQHV /RRS(QG.QRWHQV YHUZHQGHW ZHUGHQ DQVRQVWHQ
PXVV]XVlW]OLFKHLQHWHPSRUDOH%HGLQJXQJGHILQLHUWVHLQ
WHPSRUDOH
%HGLQJXQJHQ
(LQH WHPSRUDOH %HGLQJXQJ EH]LHKW VLFK DXI GLH ]HLWOLFKH $E
IROJHXQGGHILQLHUWHLQHPLQLPDOHE]ZPD[LPDOH9HU]|JHUXQJ
]ZLVFKHQ]ZHL$NWLYLWlWHQ

(LQH7UDQVLWLRQGHUHLQH%HGLQJXQJEHLJHRUGQHWLVWZLUGGDQQDNWLYLHUWZHQQ
GLH%HGLQJXQJHUIOOWLVW
1HEHQ GHQ UHLQHQ ZHUWEDVLHUWHQ E]Z WHPSRUDOHQ %HGLQJXQJHQ H[LVWLHUHQ
DXFK %HGLQJXQJHQ GLH DXV ZHUWEDVLHUWHQ XQG WHPSRUDOHQ %HGLQJXQJHQ ]X
VDPPHQJHVHW]WVLQG7UDQVLWLRQHQPLWHLQHUVROFKHQ%HGLQJXQJZHUGHQGDQQ
DNWLYLHUW ZHQQ GLH PLQLPDOH :DUWH]HLW EHUVFKULWWHQ LVW XQG ]XVlW]OLFK GLH
ZHUWEDVLHUWH %HGLQJXQJ HUIOOW LVW:HQQ GLHPD[LPDOH:DUWH]HLW HUUHLFKW LVW
XQGGLHZHUWEDVLHUWH%HGLQJXQJLPPHUQRFKQLFKWHUIOOWLVWZLUGHLQH)HKOHU
PHOGXQJDXVJHO|VW
0|FKWHPDQHLQHUQRUPDOHQ7UDQVLWLRQHLQHZHUWEDVLHUWH%HGLQJXQJ]XRUGQHQ
VRPXVVLPPHUHLQHWHPSRUDOH%HGLQJXQJGDPLWYHUEXQGHQZHUGHQ$XIGLHVH
:HLVHZLUGYHUKLQGHUWGDVVGHU:RUNIORZDQGLHVHU7UDQVLWLRQVWHKHQEOHLEW
ZHQQGLH%HGLQJXQJQLH HUIOOWZLUG6SlWHVWHQVQDFK$EODXIGHUPD[LPDOHQ
:DUWH]HLWZLUGHLQH)HKOHUPHOGXQJDXVJHO|VWXQGGHU:RUNIORZNDQQIRUWJH
IDKUHQZHUGHQ ,QGHPPDQGLHPLQLPDOH:DUWH]HLW DXI1XOO VHW]W NDQQPDQ
HUUHLFKHQGDVVGLH%HGLQJXQJVLFKZLHHLQHZHUWEDVLHUWH%HGLQJXQJYHUKlOW
’LHVH (LQVFKUlQNXQJ GLHQW QXU ]XU 6LFKHUKHLW EHL GHU 9HUDUEHLWXQJ GHU
:RUNIORZV

:RUNIORZ%XLOGWLPH

 6\QFKURQLVDWLRQV7UDQVLWLRQ
’LH9HUZHQGXQJYRQ6\QFKURQLVDWLRQV7UDQVLWLRQHQLVWQXULQQHUKDOESDUDOOHOHU
.RQWUROOSIDGHHLQHU6SOLW-RLQ5HJLRQP|JOLFK’DEHLEHUQLPPWGLH6\QFKURQL
VDWLRQV7UDQVLWLRQ GLH $XIJDEH ]ZHL SDUDOOHOH .QRWHQPLWHLQDQGHU ]X NRRUGL
QLHUHQ$XIGLHVH:HLVHZLUGGLH5HLKHQIROJHIHVWJHOHJW LQGHUGLHSDUDOOHOHQ
.QRWHQDEJHDUEHLWHWZHUGHQ
(LQHU6\QFKURQLVDWLRQV7UDQVLWLRQNDQQLP*HJHQVDW]]XHLQHUQRUPDOHQ7UDQ
VLWLRQNHLQHUOHL%HGLQJXQJ]XJHRUGQHWZHUGHQ’LHV LVWGDPLW]XEHJUQGHQ
GDVVGLH6\QFKURQLVDWLRQV7UDQVLWLRQ]XUUHLQHQ6\QFKURQLVDWLRQ]ZHLHU.QRWHQ
YHUZHQGHWZLUG
:LFKWLJ LVWGDVVZHGHUGHU4XHOONQRWHQQRFKGHU=LHONQRWHQGHU6\QFKURQL
VDWLRQV7UDQVLWLRQ LQQHUKDOE HLQHU 6FKOHLIH OLHJW’LHVZUGHNHLQHQ6LQQPD
FKHQ ,P )DOOH GDVV GHU4XHOONQRWHQ LQQHUKDOEGHU 6FKOHLIH OLHJWZUGHGLH
6\QFKURQLVDWLRQVNDQWHVFKRQEHLPHUVWHQ’XUFKODXIDNWLYLHUWXQGMHGHUZHLWHUH
’XUFKODXIKlWWHNHLQH$XVZLUNXQJDXIGLH$EDUEHLWXQJGHVSDUDOOHOHQ.RQWUROO
SIDGHV’LHVHUN|QQWHEHUHLWVQDFKGHPHUVWHQ’XUFKODXIIRUWJHIDKUHQ,PDQ
GHUHQ)DOOGDVVGHU=LHONQRWHQ LQGHU6FKOHLIHOLHJWZUGHGLH6\QFKURQLVDWL
RQVNDQWHEHLPHUUHLFKHQGHV4XHOONQRWHQDNWLYLHUWXQGGLH6FKOHLIHN|QQWHDE
JHDUEHLWHWZHUGHQDOVREHVGLH6\QFKURQLVDWLRQVNDQWHQLFKWJlEH

 ’DWHQIOXVV
’LH0RGHOOLHUXQJGHV’DWHQIOXVVHVHUIROJWYROOVWlQGLJREMHNWRULHQWLHUWXQGZLUGGXUFK
GLH9HUZHQGXQJYRQ)/RJLF.ODVVHQUHDOLVLHUW8PGLH9HULILNDWLRQGHV’DWHQIOXVVHV
]XU%XLOGWLPH]XHUOHLFKWHUQZHUGHQGLH)/RJLF.RQVWUXNWHVWUXNWXULHUWDEJHOHJW=XU
’DUVWHOOXQJ GHU )/RJLF 2EMHNWH ZHUGHQ 2EMHNW6SH]LILNDWLRQHQ XQG 2EMHNW3IDGH
YHUZHQGHW
’HU’DWHQIOXVVHLQHU:RUNIORZ’HILQLWLRQVWHOOWHLQHQ*UDSKHQGDULQGHPGLH2EMHNW
6SH]LILNDWLRQHQGLH.QRWHQVLQG’LH.DQWHQ LQGLHVHP*UDSKHQVLQGGLH.RPSRQHQ
WHQ=XZHLVXQJHQ1DFKGHU$UWGHU4XHOOHXQGGHV=LHOVHLQHU.RPSRQHQWHQ=XZHL
VXQJXQWHUVFKHLGHWPDQ]ZLVFKHQLQWHUQHQXQGH[WHUQHQ’DWHQIOXVV

:RUNIORZ%XLOGWLPH

Output-Objects
XRR:
x-ray-report
Input-Objects
X:
imaging-reportXRR:X
...

$EELOGXQJ’DWHQIOXVV

=XU /DXI]HLW ZHUGHQ GLH )/RJLF 2EMHNWH DQ GLH &25%$ 0DQDJHPHQW /D\HU EHU
JHEHQGLHGDQQGLHSK\VLVFKHQ’DWHQIUGLH$QZHQGXQJVSURJUDPPHEHUHLWVWHOOW

2EMHNW6SH]LILNDWLRQHQ
2EMHNW6SH]LILNDWLRQHQZHUGHQ]XU%HVFKUHLEXQJYRQ’DWHQIOXVVXQG$NWLYLWlWV’HILQL
WLRQHQYHUZHQGHW
’LH)XQNWLRQGHU2EMHNW6SH]LILNDWLRQHQEHVWHKWGDULQ)/RJLF2EMHNWHGXUFK1DPHQ
XQG.ODVVH]XGHILQLHUHQ’HU1DPHGHV2EMHNWVLVWIUHLZlKOEDUKLQJHJHQPXVVGLH
.ODVVHHLQHUGHUEHNDQQWHQ)/RJLF.ODVVHQHQWVSUHFKHQ
(LQ 6RQGHUIDOO VLQG GLH NRQVWDQWHQ2EMHNW6SH]LILNDWLRQHQPLW GHQHQ HVP|JOLFK LVW
HLQH IHVWH =HLFKHQNHWWH RGHU =DKO ]X GHILQLHUHQ ’LHVH $UW YRQ2EMHNW6SH]LILNDWLRQ
EHVLW]W ]XVlW]OLFK ]XP1DPHQXQGGHU.ODVVHHLQHQ:HUW:HQQEHLGHU’HILQLWLRQ
NHLQ :HUW GHILQLHUW ZXUGH GDQQ PXVV EHL GHU ,QLWLDOLVLHUXQJ GHU :RUNIORZ,QVWDQ]
GLHVHU:HUWJHVHW]WZHUGHQ’LHVJHVFKLHKWGXUFKGLH,QWHUDNWLRQPLWGHP%HQXW]HU
%HLGH$UWHQYRQ2EMHNW6SH]LILNDWLRQHQZHUGHQDXFK IUGLH’HILQLWLRQYRQJOREDOHQ
2EMHNWHQ GHU :RUNIORZ’HILQLWLRQ YHUZHQGHW :lKUHQG GHU ,QLWLDOLVLHUXQJ GHU
:RUNIORZ,QVWDQ]PVVHQGLHVH2EMHNW6SH]LILNDWLRQHQPLW’DWHQJHIOOWZHUGHQ,P
)DOO GHU JOREDOHQ NRQVWDQWHQ 2EMHNW6SH]LILNDWLRQHQ ZHUGHQ GD]X GLH JHJHQHEHQHQ
:HUWHYHUZHQGHWE]ZGLH:HUWHGXUFK,QWHUDNWLRQPLWGHP%HQXW]HUEHVFKDIIW)U
GLHDQGHUHQJOREDOHQ2EMHNW6SH]LILNDWLRQHQPVVHQGLH’DWHQGXUFKH[WHUQH’DWHQ
]XJULIIHLQLWLDOLVLHUWZHUGHQ

:RUNIORZ%XLOGWLPH

2EMHNW3IDGH
(LQEHVRQGHUHU$VSHNWGHV’DWHQIOXVVHVLVWGDVVGHU6WURPDQ’DWHQ]ZLVFKHQ]ZHL
$NWLYLWlWHQQLFKW HLQV ]XHLQVHUIROJHQPXVV’DVEHGHXWHWGDVVQLFKW ]ZDQJVOlXILJ
GLH2XWSXW2EMHNWH GHU4XHOODNWLYLWlWPLW GHQ ,QSXW2EMHNWHQGHU =LHODNWLYLWlW EHU
HLQVWLPPHQ9LHOPHKU LVW HVP|JOLFKHLQ]HOQH2EMHNWHRGHU7HLOH YRQ2EMHNWHQDXV
GHU4XHOODNWLYLWlW]XH[WUDKLHUHQXQG2EMHNWHLQGHU=LHODNWLYLWlW]XVDPPHQ]XIJHQ

Input-Objects
fr:
final-report
Activity
final-report-
distribution
Output-Objects
...
Input-Objects
...
Activity
hematological-
examination
Output-Objects
h:
hematological-
finding
Input-Objects
...
Activity
clinical-examination
Output-Objects
c:
clinical-finding
F-Logic class final-report:
final-report[..., cf->clinical-finding,
      hf->hematological-finding, ...]
fr.hf->h,
ASSIGNMENT
fr.cf->c,
ASSIGNMENT

7DEHOOH=XVDPPHQJHVHW]WHU’DWHQIOXVV

’LHVZLUGHUUHLFKWLQGHPPDQPLW+LOIHYRQ2EMHNW3IDGHQDXIHLQ]HOQH.RPSRQHQWHQ
HLQHV2EMHNWHV $WWULEXWH0HWKRGHQRGHU8QWHUREMHNWHYHUZHLVW )UGHQH[WHUQHQ
’DWHQIOXVVZHUGHQGLH%HGLQJXQJHQGLH IUGHQ=XJULIIDXIGLHH[WHUQHQ’DWHQJH
EUDXFKWZHUGHQLQGHQ2EMHNW3IDGHQDEJHOHJW
(LQ2EMHNW3IDGLVWGDEHLLPPHUPLWJHQDXHLQHU2EMHNW6SH]LILNDWLRQYHUEXQGHQGLH
GDV 2EMHNW LVW DXI GHVVHQ .RPSRQHQWHQ GHU 2EMHNW3IDG ]XJUHLIW (LQ 2EMHNW3IDG
NDQQDXFKYHUVFKDFKWHOWVHLQGDVKHLWHUNDQQDXI.RPSRQHQWHQGHU8QWHUREMHNWH
]XJUHLIHQ
%HLVSLHO
// F-Logic Konstrukt: Name des Arztes von Patienten john 
john:patient.doctor.name 
 
// Objekt-Spezifikation 
Name: john 
Klasse: patient 
 
// Objekt-Pfad 
doctor.name 
:RUNIORZ%XLOGWLPH

:HQQHLQ2EMHNW3IDG]XHLQHU2EMHNW6SH]LILNDWLRQH[LVWLHUWGHUOHHULVWVRYHUZHLVW
GLH2EMHNW6SH]LILNDWLRQ DXI GDV2EMHNW DOV*DQ]HV’LHV JHVFKLHKW GDQQZHQQGHU
’DWHQIOXVV ]ZLVFKHQ ]ZHL $NWLYLWlWHQ HLQV ]X HLQV LVW XQG GDV 2XWSXW2EMHNW GHU
4XHOODNWLYLWlWJOHLFKGHP,QSXW2EMHNWGHU=LHODNWLYLWlWLVW

.RPSRQHQWHQ=XZHLVXQJHQ
.RPSRQHQWHQ=XZHLVXQJHQVLQGGLH.DQWHQLP’DWHQIOXVV6LHYHUELQGHQGDV2XWSXW
2EMHNW GHU4XHOODNWLYLWlWPLW GHP ,QSXW2EMHNW GHU =LHODNWLYLWlW’DUXPEHVLW]W HLQH
.RPSRQHQWHQ=XZHLVXQJLPPHU]ZHL2EMHNW3IDGHGHQ4XHOOSIDGXQGGHQ=LHOSIDG

)UGLHYHUVFKLHGHQHQ$UWHQGHV’DWHQIOXVVHV]ZLVFKHQ]ZHL$NWLYLWlWHQJLEWHVIRO
JHQGH$UWHQYRQ.RPSRQHQWHQ=XZHLVXQJHQ

7\S %HVFKUHLEXQJ
DVVLJQPHQW ’HU =LHOSIDG HUKlOW HLQH 5HIHUHQ] DXI GHQ 4XHOOSIDG ’DPLW JUHLIHQ
EHLGH3IDGHDXIGDVJOHLFKH2EMHNW]X
VKDOORZFRS\ ’DV2EMHNWGHV4XHOOSIDGHVZLUGLQGDV2EMHNWGHV=LHOSIDGHVNRSLHUW
DOOHUGLQJV ZHUGHQ IU 8QWHUREMHNWH QXU GLH 5HIHUHQ]HQ NRSLHUW XQG
QLFKWGLH2EMHNWHVHOEVW
GHHSFRS\ ’DV 2EMHNW GHV 4XHOOSIDGHV ZLUG PLWVDPW DOOHU 8QWHUREMHNWH LQ GDV
2EMHNW GHV =LHOSIDGHV NRSLHUW ’DPLW JUHLIHQ EHLGH 3IDGH DXI XQDE
KlQJLJH2EMHNWH]X
7DEHOOH$UWHQYRQ.RPSRQHQWHQ=XZHLVXQJHQ

([WHUQHU’DWHQIOXVV
(LQZHLWHUHUZLFKWLJHU$VSHNWGHV’DWHQIOXVVHVLVWGHUH[WHUQH’DWHQIOXVV$XHUGHP
’DWHQIOXVV]ZLVFKHQ]ZHL$NWLYLWlWHQJLEWHVDXFKGHQ’DWHQIOXVVYRQXQG]XH[WHUQHQ
’DWHQTXHOOHQ
:RUNIORZ%XLOGWLPH

Input-Objects
Ms:
set(tumor-
marker)
Activity
tumor-marker-examination
[cs->Pt,
markers-to-check->->Ms]
Output-Objects
TMR:
tumor-marker-
report
KB
?- M:tumor-marker     M[tumors-marked->->(Pt->diagnosis)]

$EELOGXQJ([WHUQHU’DWHQIOXVV

’HUH[WHUQH’DWHQIOXVVWHLOWVLFKLQ]ZHL%HUHLFKH
 ’HU’DWHQIOXVVYRQHLQHUH[WHUQHQ’DWHQTXHOOH]XHLQHU$NWLYLWlWGDVKHLWHV
ZHUGHQ’DWHQDXVGHUH[WHUQHQ’DWHQTXHOOHDEJHUXIHQXQGHLQHU$NWLYLWlW]XU
9HUIJXQJJHVWHOOW’LH5HDOLVLHUXQJGLHVHU$UWYRQH[WHUQHQ’DWHQIOXVVHVHU
IROJW GXUFK5HWULHYDO4XHULHV GLHPLWWHOV )/RJLF $QIUDJHQ DXI GHU H[WHUQHQ
’DWHQTXHOOH IRUPXOLHUHQ’LH&25%$0DQDJHPHQW /D\HUEHUVHW]WGLHVH$Q
IUDJHQDQVFKOLHHQGLQHLQH$QIUDJHGHUHQWVSUHFKHQGH’DWHQTXHOOH

 ’HU’DWHQIOXVVYRQHLQHU$NWLYLWlW]XHLQHUH[WHUQHQ’DWHQTXHOOHGDVKHLWHV
ZHUGHQ’DWHQGHU$NWLYLWlW LQ GHU H[WHUQHQ’DWHQTXHOOH HLQJHIJW JHlQGHUW
RGHU JHO|VFKW ’HU ’DWHQIOXVV ]XU H[WHUQHQ ’DWHQTXHOOH ZLUG PLW +LOIH YRQ
0DQLSXODWLRQ4XHULHVUHDOLVLHUWGLHGLHHQWVSUHFKHQGHQ2EMHNWHLQGLH’DWHQ
TXHOOH HLQIJHQ lQGHUQ RGHU O|VFKHQ $XFK KLHU LVW HV $XIJDEH GHU &25%$
0DQDJHPHQW/D\HUGLHSDVVHQGH$NWLRQDXIGHU’DWHQTXHOOHDXV]XIKUHQ

([WHUQH’DWHQTXHOOHQN|QQHQKLHUEHLJDQ]XQWHUVFKLHGOLFKH4XHOOHQVHLQ]XP%HLVSLHO
:LVVHQVEDVHQ UHODWLRQDOH RGHU REMHNWRULHQWLHUWH ’DWHQEDQNV\VWHPH ’LH $UW GHU
4XHOOH LVWQLFKW IHVWJHOHJWGLH&25%$0DQDJHPHQW/D\HUPXVVQXUGLH’DWHQTXHOOH
XQGGLH=XRUGQXQJYRQ)/RJLF.ODVVHQ]XGHQ’DWHQTXHOOHQNHQQHQ’XUFKGLH9HU
ZHQGXQJYRQ)/RJLF]XU0RGHOOLHUXQJGHV’DWHQIOXVVHVZLUGHUUHLFKWGDVVGLH’HIL
QLWLRQGHVH[WHUQHQ’DWHQ]XJULIIHVXQDEKlQJLJYRQGHU’DWHQTXHOOHLVWXQGVRPLWYRQ
GHU+HWHURJHQLWlWGHU’DWHQTXHOOHQDEVWUDKLHUWZLUG$XIGHQK|KHUHQ6FKLFKWHQNDQQ
VRPLWDXIHLQHPHLQKHLWOLFKHQ’DWHQPRGHOOJHDUEHLWHWZHUGHQ
$XIJDEHQGHU:RUNIORZ5XQWLPH

 $XIJDEHQGHU:RUNIORZ5XQWLPH
1DFKGHPGLH%XLOGWLPH.RPSRQHQWHGDV2UJDQLVDWLRQVPRGHOOGLH$NWLYLWlWHQXQGGLH
:RUNIORZ’HILQLWLRQHQGHILQLHUWKDW LVWHVGLH$XIJDEHGHU5XQWLPH.RPSRQHQWHGLH
VRDXWRPDWLVLHUWHQ*HVFKlIWVSUR]HVVHDXV]XIKUHQ
’LH$XVIKUXQJGHU*HVFKlIWVSUR]HVVH OlVVW VLFK LQ GLH IROJHQGHQ7HLODXIJDEHQ ]HU
OHJHQ

 (U]HXJXQJYRQ:RUNIORZ,QVWDQ]HQDXVGHQ:RUNIORZ’HILQLWLRQHQ
 9HUZDOWXQJGHUHU]HXJWHQ:RUNIORZ,QVWDQ]HQ
 $XVIKUXQJGHU:RUNIORZ,QVWDQ]HQ
 ,QWHUDNWLRQPLW:RUNIORZ7HLOQHKPHUQGLH]XU$XVIKUXQJGHU$NWLYLWlWHQEH
Q|WLJWZHUGHQ
 $XVIKUXQJGHU$QZHQGXQJVSURJUDPPHGLHPLW$NWLYLWlWHQDVVR]LLHUWVLQG
 )HKOHUEHKDQGOXQJ

’LHDXIJHIKUWHQ$XIJDEHQZHUGHQLQGHU5HJHOYRQGHQ7HLOHQGHU5XQWLPH.RPSR
QHQWHXPJHVHW]W’LH5HDOLVLHUXQJGHU$XIJDEHQZHUGHQLP.DSLWHO:RUNIORZ5XQ
WLPHEHLGHU’LVNXVVLRQGHUHLQ]HOQHQ7HLOHGHU:RUNIORZ5XQWLPHEHVSURFKHQ’LH
)HKOHUEHKDQGOXQJKLQJHJHQ OlVVWVLFKQLFKWDXIGLH5XQWLPH.RPSRQHQWHEHJUHQ]HQ
XQG HUIRUGHUW GHVZHJHQ GLH .RRSHUDWLRQ GHV JHVDPWHQ :RUNIORZ0DQDJHPHQW
6\VWHPV$XVGLHVHP*UXQGZLUGGLH)HKOHUEHKDQGOXQJLP9RUIHOGGHU’LVNXVVLRQ]XU
5XQWLPH.RPSRQHQWHHU|UWHUW

 )HKOHUDUWHQ
,Q GHU ELVKHULJHQ ’LVNXVVLRQ LVW HUNHQQEDU JHZRUGHQ GDVV GLH $XVIKUXQJ HLQHV
:RUNIORZVHLQODQJOHELJHU3UR]HVVLVWGHUXQWHU8PVWlQGHQ6WXQGHQ7DJHRGHU:R
FKHQ GDXHUQ NDQQ :lKUHQG GLHVHU =HLW VLQG HLQH JURH $Q]DKO YRQ 5HVVRXUFHQ
+DUGZDUHXQG6RIWZDUHLQGLH$XVIKUXQJLQYROYLHUW$XIJUXQGGHU9LHO]DKOYRQ5HV
$XIJDEHQGHU:RUNIORZ5XQWLPH

VRXUFHQ XQG GHU ’DXHU GHU $XVIKUXQJ LVW HV OHLFKW HLQVLFKWLJ GDVV ZlKUHQG GHU
$XVIKUXQJ  HLQHV:RUNIORZV HLQH JDQ]H 5HLKH YRQ )HKOHUQ HLQWUHWHQ N|QQHQ ’LH
%HKDQGOXQJ GLHVHU )HKOHU LVW IU GLH $XVIKUXQJ GHU:RUNIORZV XQG GDV:RUNIORZ
0DQDJHPHQW6\VWHPYRQHQWVFKHLGHQGHU5ROOH
$XIJUXQGGHU9LHOIDOW DQ )HKOHUDUWHQ LVW HVZLFKWLJ ]XHUVWHLQPDOGLHYHUVFKLHGHQHQ
)HKOHUDUWHQ]XLGHQWLIL]LHUHQ,QGHU+DXSWVDFKHODVVHQVLFKYLHUYHUVFKLHGHQHQ)HKOHU
DUWHQ XQWHUVFKHLGHQ  *HUlWHIHKOHU  6\VWHPIHKOHU  7UDQVDNWLRQVIHKOHU XQG
ORJLVFKH)HKOHU

 *HUlWHIHKOHU
*HUlWHIHKOHUZHUGHQLQGHU5HJHOGXUFKGHQ$XVIDOORGHUGHU)HKOIXQNWLRQYRQ
+DUGZDUHNRPSRQHQWHQYHUXUVDFKWGLHIUGLH$XVIKUXQJGHU:RUNIORZVEH
Q|WLJWZHUGHQ,PVFKOLPPVWHQ)DOONDQQHLQVROFKHU)HKOHUGD]XIKUHQGDVV
GLHPRPHQWDQDXV]XIKUHQGHQ:RUNIORZVQLFKWPHKUIRUWJHVHW]WZHUGHQN|Q
QHQXQGGLHV]XHLQHU8QWHUEUHFKXQJGHU:RUNIORZVIKUW
=LHOGHU5HFRYHU\PXVVHVVHLQGLHVRXQWHUEURFKHQHQ:RUNIORZVIRUW]XVHW]HQ
XQGGRFKQRFKHUIROJUHLFK]XEHHQGHQ’DEHLYHUVXFKWPDQGLH$NWLYLWlWHQGHU
:RUNIORZV GLH ELV ]X GLHVHP =HLWSXQNW EHUHLWV HUIROJUHLFK EHHQGHWZXUGHQ
QLFKW UFNJlQJLJ ]XPDFKHQ (V ZHUGHQ QXU GLH $NWLYLWlWHQ ]XUFNJHIDKUHQ
E]ZNRPSHQVLHUWGLHYRQGHP)HKOHUEHWURIIHQJHZHVHQVLQG$QVFKOLHHQG
ZLUGGLH$XVIKUXQJGHU:RUNIORZVDQGLHVHU6WHOOHIRUWJHVHW]W
,QGHQPHLVWHQ)lOOHQNDQQGLHVH$UWYRQ)HKOHUGDGXUFKJHO|VWZHUGHQGDVV
HLQ ’DWHQEDQNV\VWHP YHUZHQGHW ZLUG ’DV :RUNIORZ0DQDJHPHQW6\VWHP
VSHLFKHUW GD]XGHQ6WDWXVDOOHU$NWLYLWlWHQSHUVLVWHQW LQHLQHU’DWHQEDQN VR
GDVVDXFKQDFKHLQHPP|JOLFKHQ1HXVWDUWGHV6\VWHPGLHVH’DWHQ]XU9HUI
JXQJVWHKHQ1DFKHLQHP)HKOHUIDOONDQQIUMHGH$NWLYLWlWDQKDQGGHV6WDWXV
IHVWJHVWHOOWZHUGHQREGLHVLHEHUHLWVHUIROJUHLFKEHHQGHWZDURGHUREVLH]XP
=HLWSXQNW GHV )HKOHUV JHUDGH DXVJHIKUW ZXUGH ’LH XQWHUEURFKHQHQ $NWLYL
WlWHQPVVHQ GDQQ ]XUFNJHIDKUHQ RGHU NRPSHQVLHUW ZHUGHQ $QVFKOLHHQG
N|QQHQGLH:RUNIORZVIRUWJHVHW]WZHUGHQ
*HUlWHIHKOHU VROOHQ KLHUEHL DEHU QLFKW 6FKZHUSXQNW GHU ’LVNXVVLRQ VHLQ XQG
ZHUGHQGHVZHJHQQXUHUZlKQW

$XIJDEHQGHU:RUNIORZ5XQWLPH

 6\VWHPIHKOHU
6\VWHPIHKOHU EHWUHIIHQ GDV :RUNIORZ0DQDJHPHQW6\VWHP XQG EHGHXWHQ
GDVV HLQHGHU 6RIWZDUHNRPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVHL
QHQ)HKOHUYHUXUVDFKWKDW ,P1RUPDOIDOOZLUGGDYRQDXVJHJDQJHQGDVVDOOH
.RPSRQHQWHQ GHV 6\VWHPV IHKOHUIUHL DUEHLWHQ ’LHV VFKOLHW DEHU QLFKW DXV
GDVVHVGXUFKlXHUH8PVWlQGHWURW]GHP]X)HKOHUVLWXDWLRQHQNRPPHQNDQQ
$OOH 7HLOH GHV :RUNIORZ0DQDJHPHQW6\VWHPV VLQG GDUXP DXIJHRUGHUW HQW
VSUHFKHQGH 0DQDKPHQ ]XU )HKOHUEHKDQGOXQJ ]X HUJUHLIHQ VR GDVV GDV
:RUNIORZ0DQDJHPHQW6\VWHP DXFK LP )HKOHUIDOO VHLQH $UEHLW IRUWVHW]HQ
NDQQ:HQQVLFKGLHVQLFKWJHZlKUOHLVWHQOlVVWGDQQYHUKlOWVLFKGLHVH$UWYRQ
)HKOHU lKQOLFK ZLH GLH *HUlWHIHKOHU XQG HV ODVVHQ VLFK GLH JOHLFKHQ 0D
QDKPHQ]XU5HFRYHU\YHUZHQGHQ
$XIHLQHGHWDLOOLHUWHUH’LVNXVVLRQGHU6\VWHPIHKOHUZLUGDQGLHVHU6WHOOHDOOHU
GLQJVYHU]LFKWHW

 7UDQVDNWLRQVIHKOHU
’LHGULWWH$UWYRQ)HKOHUQVLQGGLH7UDQVDNWLRQVIHKOHU%HLGHU$XVIKUXQJHL
QHV:RUNIORZV NDQQPDQGHQ:RUNIORZHQWZHGHUDOVHLQH7UDQVDNWLRQRGHU
HLQH5HLKHYRQ7UDQVDNWLRQHQDXIIDVVHQGLHGHQ:RUNIORZYRQHLQHPNRQVL
VWHQWHQ=XVWDQGLQGHQQlFKVWHQNRQVLVWHQWHQ=XVWDQGEHUIKUHQ:HQQQXQ
ZlKUHQG GHU $XVIKUXQJ HLQHV :RUNIORZV HLQ )HKOHU HLQWULWW ]XP %HLVSLHO
GXUFK HLQH JHVFKHLWHUWH $NWLYLWlW RGHU HLQHP IHKOHUKDIWHQ ’DWHQIOXVV GDQQ
PVVHQ GLHVH )HKOHU YRP:RUNIORZ0DQDJHPHQW6\VWHPEHKDQGHOWZHUGHQ
$XIJUXQG GHU8QWHUVFKLHGH GHU 7UDQVDNWLRQHQ LQ’DWHQEDQNV\VWHPHQ XQG LQ
:RUNIORZV ZXUGHQ HLJHQH .RQ]HSWH IU GLH )HKOHUEHKDQGOXQJ LQ :RUNIORZV
HQWZLFNHOW
’LH %HKDQGOXQJ YRQ 7UDQVDNWLRQVIHKOHUQ ZLUG ]XP PRPHQWDQHQ =HLWSXQNW
YRP:RUNIORZ0DQDJHPHQW6\VWHPQRFKQLFKWXQWHUVWW]WGDGLHVHLQH8Q
WHUVWW]XQJ GXUFK GLH &25%$ 0DQDJHPHQW /D\HU YRUDXVVHW]HQ ZUGH XP
’DWHQXQG$QZHQGXQJVSURJUDPPHWUDQVDNWLRQVJHVFKW]WDXV]XIKUHQ7URW]
GHPZHUGHQDXVJHZlKOWH.RQ]HSWHIU:RUNIORZ7UDQVDNWLRQHQLPIROJHQGHQ
$EVFKQLWW  .RQ]HSWH GHU )HKOHUEHKDQGOXQJ JHQDXHU GDUJHVWHOOW XQG
GDKLQJHKHQGXQWHUVXFKW LQZLHZHLWGLHVH.RQ]HSWHIUGLH8QWHUEUHFKXQJGHU
:RUNIORZVEHLORJLVFKHQ)HKOHUQJHQXW]WZHUGHQN|QQHQ
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 /RJLVFKH)HKOHU
’LHDXV6LFKWGHV3URMHNWHV$*(17:25.ZLFKWLJVWH)HKOHUDUWVLQGGLHORJLVFKHQ
)HKOHUZREHLGLH(UNHQQXQJXQG%HKDQGOXQJGLHVHU)HKOHU]HQWUDOHV$QOLHJHQ
GHV:RUNIORZ0DQDJHPHQW6\VWHPV LVW’LHVH$UW YRQ )HKOHUQXQWHUVFKHLGHW
VLFK LQ VRIHUQ YRQ GHQ 7UDQVDNWLRQVIHKOHUQ GDVV EHL GLHVHQ QXU GLH WHFKQL
VFKHQ)HKOHUZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVEHKDQGHOWZHUGHQ:LH
EHUHLWV LQ IUKHUHQ .DSLWHOQ HUZlKQW ZRUGHQ LVW N|QQHQ ZlKUHQG GHU $XV
IKUXQJHLQHV:RUNIORZV(UHLJQLVVHHLQWUHWHQGLHHLQH0RGLILNDWLRQGHV.RQ
WUROOXQG’DWHQIOXVVHVGHV:RUNIORZVYHUODQJHQ’LHVH(UHLJQLVVHODVVHQVLFK
DEHUQLFKWDOVWHFKQLVFKH)HKOHULGHQWLIL]LHUHQXQGPVVHQGHVKDOEVHSDUDWEH
KDQGHOW ZHUGHQ ’LH DXVIKUOLFKH ’LVNXVVLRQ ]XU %HKDQGOXQJ YRQ ORJLVFKHQ
)HKOHUQHUIROJW LP5DKPHQGHU:RUNIORZ(QJLQHXQGILQGHWVLFKLPQlFKVWHQ
.DSLWHOVLHKH/RJLVFKH)HKOHUXQG8QWHUEUHFKXQJHQ

 .RQ]HSWHGHU)HKOHUEHKDQGOXQJ
(LQ:RUNIORZEHVWHKWDXVHLQHU$Q]DKOYRQ$NWLYLWlWHQGLHZlKUHQGGHU/DXI]HLWGHV
:RUNIORZV DXVJHIKUWZHUGHQ ’HU:RUNIORZ NDQQ GDEHL DOV HLQH 7UDQVDNWLRQ RGHU
HLQH5HLKHYRQ7UDQVDNWLRQHQDXIJHIDVVWZHUGHQGLHGHQ:RUNIORZYRQHLQHPNRQVL
VWHQWHQ =XVWDQG LQ GHQ QlFKVWHQ NRQVLVWHQWHQ =XVWDQG EHUIKUHQ:HQQZlKUHQG
GHU$XVIKUXQJHLQHU$NWLYLWlWHLQ)HKOHUDXIWULWWZLUGHLQ0HFKDQLVPXV]XUDGlTXD
WHQ%HKDQGOXQJGHU)HKOHUEHQ|WLJWGHUIOH[LEHODXI)HKOHUUHDJLHUWXQGGLHNRUUHNWH
XQG]XYHUOlVVLJH$XVIKUXQJGHV:RUNIORZVJHZlKUOHLVWHW
:RUNIORZ7UDQVDNWLRQHQ XQWHUVFKHLGHQ VLFK DOOHUGLQJV LQ HLQLJHQ 3XQNWHQ YRQ GHQ
7UDQVDNWLRQHQZLHPDQVLHYRQGHQ’DWHQEDQNV\VWHPHQNHQQW

’LH ZLFKWLJVWHQ 8QWHUVFKLHGH ]ZLVFKHQ ’DWHQEDQN7UDQVDNWLRQHQ XQG :RUNIORZ
7UDQVDNWLRQHQVLQG
 :RUNIORZ7UDQVDNWLRQHQ VLQG ODQJOHELJH 3UR]HVVH GLH 6WXQGHQ ELV :RFKHQ
GDXHUQ N|QQHQ ’DWHQEDQN7UDQVDNWLRQHQ KDEHQ KLQJHJHQ HLQH VHKU NXU]H
$XVIKUXQJVGDXHUGLHLP%HUHLFKYRQ0LOOLVHNXQGHQELV0LQXWHQOLHJW

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
 ,P )HKOHUIDOO VROOHQ :RUNIORZ7UDQVDNWLRQHQ QLFKW ZLH ’DWHQEDQN7UDQVDNWL
RQHQYROOVWlQGLJ]XUFNJHVHW]WZHUGHQ%DFNZDUG5HFRYHU\VRQGHUQQXUGLH
$NWLYLWlWHQ ]XUFNJHVHW]W ZHUGHQ GLH YRQ HLQHP )HKOHU EHWURIIHQ VLQG XP
DQVFKOLHHQGGHQ:RUNIORZDQGLHVHU6WHOOHIRUW]XIDKUHQ)RUZDUG5HFRYHU\
’DPLWZLUGYHUVXFKWGHQ$UEHLWVYHUOXVWLP)HKOHUIDOODXIHLQ0LQLPXP]XUHGX
]LHUHQGD VRQVWEHL ODQJOHELJHQ:RUNIORZVHLQVHKUJURHU$UEHLWVYHUOXVW]X
HUZDUWHQLVW

 :RUNIORZ7UDQVDNWLRQHQHQWKDOWHQ$NWLYLWlWHQGLHVLFKQLFKWDOOH]XUFNVHW]HQ
ODVVHQ VRQGHUQ WHLOZHLVH QXU NRPSHQVLHUW ZHUGHQ N|QQHQ %HL ’DWHQEDQN
RSHUDWLRQHQ OlVVWVLFKKLQJHJHQHLQH5FNVHW]EDUNHLWDOOHU’DWHQEDQNRSHUDWL
RQHQJDUDQWLHUHQ

 :RUNIORZ7UDQVDNWLRQHQ N|QQHQ $NWLYLWlWHQ HQWKDOWHQ GLH HLQH %H]LHKXQJ
]XHLQDQGHU EHVLW]HQ:HQQ HLQH VROFKH $NWLYLWlW YRQ HLQHP )HKOHU EHWURIIHQ
LVWVRPVVHQDXFKDOOHDEKlQJLJHQ$NWLYLWlWHQUFNJlQJLJJHPDFKWZHUGHQ
RGHU NRPSHQVLHUW ZHUGHQ %HL ’DWHQEDQN7UDQVDNWLRQHQ ZLUG GDJHJHQ YRQ
HLQHU $WRPDULWlW GHU 7UDQVDNWLRQ DXVJHJDQJHQ VR GDVV HV NHLQH $EKlQJLJ
NHLWHQ]ZLVFKHQ7UDQVDNWLRQHQJLEW

:HQQ]XP%HLVSLHOEHLGHU%HKDQGOXQJHLQHV3DWLHQWHQHLQ)HKOHUHLQWULWW VR LVW HV
QLFKW ZQVFKHQVZHUW DOOH $NWLYLWlWHQ GHV:RUNIORZV VSULFK GLH JDQ]H %HKDQGOXQJ
UFNJlQJLJ]XPDFKHQ=LHOGHU5HFRYHU\VROOWHHVHKHUVHLQQXUGLH$NWLYLWlWHQUFN
JlQJLJ]XPDFKHQGLHYRQHLQHP)HKOHUEHWURIIHQVLQG$EJHVHKHQGDYRQ LVWHV LQ
PDQFKHQ )lOOHQ DXFK JDU QLFKW P|JOLFK HLQH $NWLYLWlW UFNJlQJLJ ]X PDFKHQ ’LH
9HUDEUHLFKXQJHLQHV0HGLNDPHQWVLVW]XP%HLVSLHOHLQH$NWLYLWlWGLHQLFKWPHKUUFN
JlQJLJJHPDFKWZHUGHQNDQQ9LHOPHKUZLUGYHUVXFKWGLHHQWVSUHFKHQGH$NWLYLWlW]X
NRPSHQVLHUHQXPGLH$XVZLUNXQJHQGHU$NWLYLWlWXQJHVFKHKHQ]XPDFKHQ ,P)DOO
GHU 0HGLNDPHQWHQJDEH NDQQ GLHV EHGHXWHQ GDVV HLQ DQGHUHV 0HGLNDPHQW YHUDE
UHLFKWZHUGHQPXVVXPGLHHUVWH0HGLNDPHQWHQJDEH]XNRPSHQVLHUHQ
$XIJDEHQGHU:RUNIORZ5XQWLPH

’DVIU’DWHQEDQN7UDQVDNWLRQHQJOWLJH$&,’3DUDGLJPDNDQQGDGXUFKVRQLFKWDXI
:RUNIORZ7UDQVDNWLRQHQ DQJHZHQGHWZHUGHQ ’LHV KDW ]X HLQHU $EVFKZlFKXQJ GHV
$&,’3DUDGLJPDV IU :RUNIORZ7UDQVDNWLRQHQ JHIKUW 6SH]LHOO GLH $WRPDULWlW XQG
,VRODWLRQ GHV $&,’3DUDGLJPDV LVW IU:RUNIORZV VR QLFKWPHKU SUDNWLNDEHO ,Q GHU
=ZLVFKHQ]HLWZXUGHQHLQLJH.RQ]HSWHIU:RUNIORZ7UDQVDNWLRQHQHQWZLFNHOWGLHGDV
3UREOHPGHU)HKOHUEHKDQGOXQJLQ:RUNIORZVYHUVXFKHQ]XO|VHQ=XGHQZLFKWLJVWHQ
.RQ]HSWHQ IU :RUNIORZ7UDQVDNWLRQHQ JHK|UHQ 6DJDV &RQ7UDFWV $WRPDULWlWV
6SKlUHQXQG.RPSHQVDWLRQV6SKlUHQ

,P IROJHQGHQ VROOHQ DXVJHZlKOWH .RQ]HSWH YRUJHVWHOOWZHUGHQ GLH VLFK VSH]LHOOPLW
GHU )RUZDUG5HFRYHU\ EHVFKlIWLJHQ’LH ,GHHQ GLH GLHVHQ.RQ]HSWHQ ]XJUXQGH OLH
JHQODVVHQVLFKDXFKIUGLH8QWHUEUHFKXQJGHU:RUNIORZVYHUZHQGHQZLHVLHIUGLH
%HKDQGOXQJ YRQ ORJLVFKHQ )HKOHUQ EHQ|WLJW ZLUG VLHKH  /RJLVFKH )HKOHU XQG
8QWHUEUHFKXQJHQ

 &RQ7UDFWV
(LQHQ $QVDW] IU :RUNIORZ7UDQVDNWLRQHQ VWHOOW GDV DQ GHU 8QLYHUVLWlW
6WXWWJDUWHQWZLFNHOWH&RQ7UDFW0RGHOO>5:56@GDU’LHVHV.RQ]HSWEH
VFKlIWLJW VLFK EHVRQGHUV GDPLW GDV $&,’3DUDGLJPD XP 0|JOLFKNHLWHQ GHU
)RUZDUG5HFRYHU\]XHUZHLWHUQ
(LQ:RUNIORZZLUG LP&RQ7UDFW0RGHOODOV&RQWUDFWEH]HLFKQHWGHUDXVHLQHU
5HLKH YRQ $NWLYLWlWHQ GHQ VRJHQDQQWHQ 6WHSV EHVWHKW -HGHU GLHVHU 6WHSV
HQWVSULFKW GDEHL LQ GHU 5HJHO HLQHU 7UDQVDNWLRQZREHL GDV0RGHOO DXFK ]X
OlVVWGDVVPHKUHUH6WHSV]XHLQHU7UDQVDNWLRQ]XVDPPHQJHIDVVWZHUGHQ)U
GLH%DFNZDUG5HFRYHU\ LP)HKOHUIDOO LVW MHGHP6WHSHLQ.RPSHQVDWLRQV6WHS
]XJHRUGQHW GHU DXVJHIKUW ZLUG ZHQQ GHU HQWVSUHFKHQGH 6WHS IHKOVFKOlJW
:HQQZlKUHQGGHU$XVIKUXQJGHV&RQWUDFWVHLQ)HKOHUHLQWULWWZLUGGHUIHKO
JHVFKODJHQH6WHSNRPSHQVLHUWXQGDQVFKOLHHQGGLH$XVIKUXQJGHV&RQWUDFWV
IRUWJHVHW]WZREHLGHU IHKOJHVFKODJHQH6WHSHUQHXWDXVJHIKUWZLUGRGHUHLQ
DOWHUQDWLYHU6WHSJHVWDUWHWZHUGHQNDQQ

$&,’ $–$WRPLFLW\&–&RQVLVWHQF\,–,VRODWLRQ’’XUDELOLW\
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
-HGHP6WHSHLQHV&RQWUDFWVN|QQHQ]XVlW]OLFKVRJHQDQQWH ,QYDULDQWHQ]XJH
RUGQHW ZHUGHQ GLH DQZHQGXQJVVSH]LILVFKH 3UlGLNDWH ]XU %HVFKUHLEXQJ YRQ
=XVWDQGVEHGLQJXQJHQVLQG’LHVH,QYDULDQWHQN|QQHQDOV(LQJDQJVE]Z$XV
JDQJVEHGLQJXQJYHUZHQGHWZHUGHQXP%HGLQJXQJHQ]XVSH]LIL]LHUHQGLHHLQ
6WHS YRU VHLQHU $XVIKUXQJ E]Z QDFK VHLQHU%HHQGLJXQJHUIOOHQPXVV ,P
&RQ7UDFW0RGHOO ZHUGHQ GLH ,QYDULDQWHQ KDXSWVlFKOLFK GDIU YHUZHQGHW XP
GHQ=XJULIIPHKUHUHU6WHSVDXIHLQ2EMHNW]XV\QFKURQLVLHUHQ’LH,QYDULDQWHQ
ODVVHQVLFKDEHUDXFKGD]XYHUZHQGHQXP%HGLQJXQJHQ]XVSH]LIL]LHUHQGLH
GLH’XUFKIKUXQJYRQ.RPSHQVDWLRQHQJDUDQWLHUHQ
=XU%HKDQGOXQJYRQ6\VWHPIHKOHUQZLUGDXHUGHPIUMHGHQ&RQWUDFWHLQSHU
VLVWHQWHU .RQWH[W YHUZDOWHW GHU GLH =XVWlQGH YRQ JOREDOHQ 9DULDEOHQ =ZL
VFKHQHUJHEQLVVHQXVZHQWKlOWXQGGHULP)HKOHUIDOO]XU5HFRYHU\YHUZHQGHW
ZLUG$P(QGHGHV&RQWUDFWVZLUGGLHVHU.RQWH[WGDQQIUHLJHJHEHQ

 $WRPDULWlWV6SKlUHQ
(LQHU GHU LQWHUHVVDQWHVWHQ$QVlW]H LVWGDV.RQ]HSWGHU$WRPDULWlWV6SKlUHQ
’LH,GHHLVWPHKUHUH$NWLYLWlWHQGLHHLQH%H]LHKXQJ]XHLQDQGHUKDEHQLQHL
QHU $WRPDULWlWV6SKlUH ]XVDPPHQ]XIDVVHQ ’LH $NWLYLWlWHQ LQQHUKDOE GHU
$WRPDULWlWV6SKlUH ZHUGHQ GDEHL HQWZHGHU DOOH HUIROJUHLFK DXVJHIKUW RGHU
DOOH DEJHEURFKHQ :HQQ DOOH $NWLYLWlWHQ HUIROJUHLFK EHHQGHW ZXUGHQ GDQQ
ZLUGDXFKGLH$WRPDULWlWV6SKlUHHUIROJUHLFKEHHQGHWDQGHUQIDOOVZHUGHQDOOH
$NWLYLWlWHQDEJHEURFKHQXQGGLH$WRPDULWlWV6SKlUHZLUGDXFKDEJHEURFKHQ
:HQQ HV ]XP $EEUXFK GHU $WRPDULWlWV6SKlUH NRPPW GDQQ ZLUG GLH $WR
PDULWlWV6SKlUH HUQHXW JHVWDUWHW XQG YHUVXFKW GLH $WRPDULWlWV6SKlUH GRFK
QRFKHUIROJUHLFK]XEHHQGHQ(LQH%HVRQGHUKHLWLVWGDVVQXUGLH$NWLYLWlWHQLQ
GLH7UDQVDNWLRQHLQEH]RJHQZHUGHQGLHYRP.RQWUROOIOXVVDXFKHUUHLFKWZHU
GHQ’DVKHLW$NWLYLWlWHQGLHQLFKWDXVJHIKUWZHUGHQZHUGHQVREHKDQGHOW
DOVREVLHQLFKW]XGHU$WRPDULWlWV6SKlUHJHK|UHQXQGKDEHQVRPLWDXFKNHL
QHQ (LQIOXVV DXI GHQ (UIROJ RGHU0LVVHUIROJ GHU$WRPDULWlWV6SKlUH9RUDXV
VHW]XQJ IUGLH9HUZHQGXQJYRQ$WRPDULWlWV6SKlUHQ LVWDOOHUGLQJVGDVVGLH
,PSOHPHQWLHUXQJHQGHU$NWLYLWlWHQHLQH7UDQVDNWLRQVXQWHUVWW]XQJELHWHQ

$XIJDEHQGHU:RUNIORZ5XQWLPH
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$EELOGXQJ$WRPDULWlWV6SKlUHQDFK>/5@

’DV%HLVSLHOHLQHU$WRPDULWlWV6SKlUH]HLJW]ZHL$NWLYLWlWHQ%XQG&GLH]X
HLQHU $WRPDULWlWV6SKlUH ]XVDPPHQJHIDVVW ZXUGHQ:HQQ EHLGH $NWLYLWlWHQ
JHVWDUWHW ZHUGHQ PVVHQ DXFK EHLGH HUIROJUHLFK ]XP (QGH NRPPHQ RGHU
EHLGHZHUGHQDEJHEURFKHQ$QGHUVVLHKWGDVDXVZHQQHLQHGHU%HGLQJXQJHQ
SXQGTQLFKWHUIOOWLVWXQGGDPLWQXUHLQHGHUEHLGHQ$NWLYLWlWHQDXVJHIKUW
ZLUG ,Q GLHVHU 6LWXDWLRQ KDW GLH $NWLYLWlW GLH QLFKW DXVJHIKUWZLUG NHLQHQ
(LQIOXVVDXIGLHDQGHUH$NWLYLWlWXQGQXUGLHDXV]XIKUHQGH$NWLYLWlWQLPPWDQ
GHU 7UDQVDNWLRQ WHLO $XI MHGHQ )DOO ZLUG GLH $XVIKUXQJ GHV UHVWOLFKHQ
:RUNIORZV JDQ] QRUPDO IRUWJHVHW]W ZHQQ GLH $WRPDULWlWV6SKlUH VFKOLHOLFK
HUIROJUHLFKEHHQGHWZXUGH

 .RPSHQVDWLRQV6SKlUHQ
(LQ ZHLWHUHU ZLFKWLJH $QVDW] VLQG GLH VRJHQDQQWHQ .RPSHQVDWLRQV6SKlUHQ
’LH,GHHKLQWHUGHP.RQ]HSWGHU.RPSHQVDWLRQV6SKlUHLVWGDVVPHKUHUH$N
WLYLWlWHQ GLH HLQH %H]LHKXQJ ]XHLQDQGHU KDEHQ LQ HLQHU .RPSHQVDWLRQV
6SKlUH ]XVDPPHQJHIDVVW ZHUGHQ 9RUWHLO GLHVHV .RQ]HSWV LVW HV GDVV GLH
,PSOHPHQWLHUXQJHQ GHU $NWLYLWlWHQ QLFKW ]ZDQJVOlXILJ HLQH 7UDQVDNWLRQV
XQWHUVWW]XQJELHWHQPVVHQGDIUDEHUHLQH0|JOLFKNHLWGHU.RPSHQVDWLRQ
:HQQZlKUHQGGHU$XVIKUXQJHLQHU$NWLYLWlW LQQHUKDOEGHU.RPSHQVDWLRQV
6SKlUH HLQ )HKOHU DXIWULWW GDQQ PXVV QLFKW QXU GLHVH $NWLYLWlW ZLHGHUKROW
ZHUGHQ VRQGHUQ DOOH $NWLYLWlWHQ GLH ELV GDKLQ DXVJHIKUW ZXUGHQ 9RUKHU
PVVHQDEHUHUVWHLQPDODOOH$NWLYLWlWHQGLHELVGDKLQDXVJHIKUWZXUGHQLQ
XPJHNHKUWHU 5HLKHQIROJH NRPSHQVLHUW ZHUGHQ $QVFKOLHHQG NDQQ GLH .RP
SHQVDWLRQV6SKlUH HUQHXW JHVWDUWHW ZHUGHQ XP GLH $NWLYLWlWHQ GRFK QRFK
NRPSOHWWDXV]XIKUHQ
$XIJDEHQGHU:RUNIORZ5XQWLPH
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
$EELOGXQJ.RPSHQVDWLRQV6SKlUHQDFK>/5@

’DV %HLVSLHO HLQHU .RPSHQVDWLRQV6SKlUH ]HLJW HLQHQ:RUNIORZ LQ GHP YLHU
$NWLYLWlWHQ%&(XQG)]XHLQHU.RPSHQVDWLRQV6SKlUH]XVDPPHQJHIDVVW
ZRUGHQ VLQG %HL GHU $XVIKUXQJ GLHVHU .RPSHQVDWLRQV6SKlUH LVW HLQHU GHU
$NWLYLWlW ( HLQ )HKOHU DXIJHWUHWHQ ,Q GLHVHU 6LWXDWLRQZLUG GLH $XVIKUXQJ
GHV :RUNIORZV XQWHUEURFKHQ $QVFKOLHHQG ZHUGHQ DOOH ELV GDKLQ DXVJH
IKUWHQ $NWLYLWlWHQ LQQHUKDOE GHU .RPSHQVDWLRQV6SKlUH GXUFK GLH GD]XJH
K|ULJHQ.RPSHQVDWLRQVIXQNWLRQHQLQXPJHNHKUWHU5HLKHQIROJHNRUULJLHUW

:RUNIORZ5XQWLPH

 :RUNIORZ5XQWLPH
’LH5XQWLPH.RPSRQHQWHEHVWHKW LQGHU+DXSWVDFKHDXVGHQGUHL7HLOHQ:RUNIORZ
(QJLQH :RUNOLVW XQG :RUNIORZ &OLHQWV 0LWWHOSXQNW GHU IROJHQGHQ ’LVNXVVLRQ OLHJW
GDEHLDXIGHU:RUNIORZ(QJLQHGLHGHQ6FKZHUSXQNWGHUYRUOLHJHQGHQ$UEHLWELOGHW

 :RUNIORZ(QJLQH
:LH EHUHLWV EHL GHU %HVFKUHLEXQJ GHU DOOJHPHLQHQ $UFKLWHNWXU HLQHV:RUNIORZ0D
QDJHPHQW6\VWHPV HUZlKQW ELOGHW GLH :RUNIORZ (QJLQH GHQ ]HQWUDOHQ 7HLO GHV
:RUNIORZ0DQDJHPHQW6\VWHPV ’LH :RUNIORZ (QJLQH LVW IU GLH $XVIKUXQJ GHU
:RUNIORZ,QVWDQ]HQ YHUDQWZRUWOLFK XQG LQWHUDJLHUW GDEHL PLW GHQ :RUNIORZ7HLO
QHKPHUQXQG$QZHQGXQJVSURJUDPPHQ
’LH$XIJDEHGHU:RUNIORZ(QJLQHOlVVWVLFKLQYLHU7HLODXIJDEHQDXIVFKOVVHOQ
 (U]HXJXQJ 9HUZDOWXQJ $XVIKUXQJ XQG 8QWHUEUHFKXQJ GHU :RUNIORZ,Q
VWDQ]HQ
 $EDUEHLWXQJGHV.RQWUROOIOXVVHV
 $EDUEHLWXQJGHV’DWHQIOXVVHV
 6WHXHUXQJGHU$QZHQGXQJVSURJUDPPH6WDUW6WRS5ROOEDFN

’LH KLHU YRUJHVWHOOW :RUNIORZ (QJLQH ]HLFKQHW VLFK VSH]LHOO GDGXUFK DXV GDVV HLQH
:RUNIORZ,QVWDQ] MHGHU]HLW ]XU$GDSWDWLRQXQWHUEURFKHQZHUGHQ NDQQXQGDQVFKOLH
HQGDQGHUXQWHUEURFKHQHQ6WHOOHIRUWJHIDKUHQZHUGHQNDQQ
(LQHZHLWHUH%HVRQGHUKHLWELOGHQGHU’DWHQIOXVVXQGGLH6WHXHUXQJGHU$QZHQGXQJV
SURJUDPPH’LH9HUWHLOXQJYRQ’DWHQXQG$QZHQGXQJVSURJUDPPHQIKUWGD]XGDVV
VLH YRQ GHU 0LGGOHZDUH YHUZDOWHW XQG JHVWHXHUW ZHUGHQ ’LH &25%$ 0DQDJHPHQW
/D\HU VWHOOW GLH 6FKQLWWVWHOOH ]XU 0LGGOHZDUH GDU XQG ELHWHW 0|JOLFKNHLWHQ ]XU 9HU
ZDOWXQJXQG6WHXHUXQJYRQ’DWHQXQG$QZHQGXQJVSURJUDPPHQ’DV(UJHEQLVLVWGLH
HQJH =XVDPPHQDUEHLW ]ZLVFKHQ :RUNIORZ (QJLQH XQG &25%$ 0DQDJHPHQW /D\HU
XPGLH$XIJDEHQGHU:RUNIORZ(QJLQHDXV]XIKUHQ
:RUNIORZ5XQWLPH

 $UFKLWHNWXUGHU:RUNIORZ(QJLQH
’LH$UFKLWHNWXUGHU:RUNIORZ(QJLQHZLUGLQGHUIROJHQGHQ$EELOGXQJ$EELOGXQJ
GDUJHVWHOOW’LH$EELOGXQJ]HLJWGLHYHUVFKLHGHQHQ7HLOHGHU:RUNIORZ(QJLQHXQGGLH
6FKQLWWVWHOOHQ]XGHQZLFKWLJVWHQDQGHUHQ.RPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW
6\VWHPV’LH )XQNWLRQGHU HLQ]HOQHQ7HLOH GHU:RUNIORZ(QJLQHZHUGHQ LQ GHQ IRO
JHQGHQ$QVFKQLWWHQEHVSURFKHQ

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$EELOGXQJ$UFKLWHNWXUGHU:RUNIORZ(QJLQHDXI%DVLVYRQ>/5@

 $GPLQLVWUDWLRQ6HUYHU
’HU $GPLQLVWUDWLRQ 6HUYHU LVW GHU .RRUGLQDWRU GHU :RUNIORZ (QJLQH $XIJDEH GHV
$GPLQLVWUDWLRQ6HUYHUV LVWHV:RUNIORZ,QVWDQ]HQ]XHU]HXJHQ]XYHUZDOWHQXQG]X
VWHXHUQ$XHUGHPVWHOOWHUGLH6FKQLWWVWHOOH]XGHQ:RUNIORZ&OLHQWVXQGGHQ$JHQ
WHQ GHV :RUNIORZ0DQDJHPHQW6\VWHPV GDU ,QWHUQ LQWHUDJLHUW GHU $GPLQLVWUDWLRQ
:RUNIORZ5XQWLPH

6HUYHUPLWGHP$XWKRUL]DWLRQ6HUYHUXQGGHP([HFXWLRQ6HUYHU’DV ,QWHUIDFH]XP
$XWKRUL]DWLRQ6HUYHUEH]LHKWVLFKDXIGDV$QPHOGHQE]Z$EPHOGHQGHU%HQXW]HU’LH
6WHXHUXQJ GHU :RUNIORZ,QVWDQ]HQ HUIROJW EHU GLH 6FKQLWWVWHOOH ]X GHQ ([HFXWLRQ
6HUYHUQ GLH IU GLH $XVIKUXQJ GHU :RUNIORZ,QVWDQ]HQ YHUDQWZRUWOLFK VLQG ’LH
6WHXHUXQJ EHLQKDOWHW GDEHL GDV 6WDUWHQ 6WRSSHQ XQG 8QWHUEUHFKHQ GHU:RUNIORZ
,QVWDQ]HQ

 $XWKRUL]DWLRQ6HUYHU
’HU$XWKRUL]DWLRQ6HUYHUKDWGLH$XIJDEHGLH%HQXW]HUGHV:RUNIORZ0DQDJHPHQW
6\VWHPV]XYHUZDOWHQ(UEHUSUIWGDV/RJLQXQG3DVVZRUWZHQQVLFKHLQ%HQXW]HU
DQPHOGHW XQG DXWKRULVLHUW MHGH $NWLRQ GHV 1XW]HUV ELV GLHVHU VLFK DP 6\VWHP DE
PHOGHW

 ([HFXWLRQ6HUYHU
)XQNWLRQ GHU ([HFXWLRQ 6HUYHU LVW GLH $XVIKUXQJ GHU :RUNIORZ,QVWDQ]HQ ’LH
:RUNIORZ(QJLQHEHLQKDOWHWGD]XPHKUHUH,QVWDQ]HQGHV([HFXWLRQ6HUYHUVXPMHGH
:RUNIORZ,QVWDQ] YRQ HLQHP HLJHQHQ ([HFXWLRQ 6HUYHU DXVIKUHQ ]X ODVVHQ ’LHVH
9RUJHKHQVZHLVHLVWQRWZHQGLJXPPHKUHUH:RUNIORZ,QVWDQ]HQSDUDOOHODXVIKUHQ]X
N|QQHQ$QVRQVWHQZlUH HV QXUP|JOLFK LPPHUHLQH:RUNIORZ,QVWDQ] ]XHLQHUEH
VWLPPWHQ=HLW DXV]XIKUHQZDV IUHLQ:RUNIORZ0DQDJHPHQW6\VWHPQLFKWDN]HS
WDEHOVHLQNDQQ
$XHUGHPZLUGMHGHUSDUDOOHOH3IDG LQHLQHU:RUNIORZ,QVWDQ]LQHLQHUVHSDUDWHQ,Q
VWDQ]GHV([HFXWLRQ6HUYHUVDEJHDUEHLWHW’DVKHLWZHQQLP.RQWUROOIOXVVHLQH9HU
]ZHLJXQJHUUHLFKWZLUGZLUG IU MHGHQSDUDOOHOHQ3IDGGHU9HU]ZHLJXQJHLQHLJHQHU
([HFXWLRQ6HUYHUJHVWDUWHWGHUGLHVHQ3IDGDEOlXIW:HQQGDV(QGHGHV3IDGHVHU
UHLFKW LVW ZLUG GHU ([HFXWLRQ 6HUYHU EHHQGHW XQG ]XU DXIUXIHQGHQ ,QVWDQ] GHV
([HFXWLRQ 6HUYHUV JHZHFKVHOW GLH IU GLH ZHLWHUH 9HUDUEHLWXQJ GHV .RQWUROOIOXVVHV
YHUDQWZRUWOLFK LVW’XUFKGLHVHQ0HFKDQLVPXVOlVVWVLFKGLH3DUDOOHOLWlW LQQHUKDOEGHV
:RUNIORZVDXFKEHLGHU$XVIKUXQJYHUZLUNOLFKHQ$XHUGHPHUJLEWVLFKHLQHKLHUDU
FKLVFKH 2UGQXQJ GHU ([HFXWLRQ 6HUYHU ZREHL HLQHU ,QVWDQ] GHV ([HFXWLRQ 6HUYHUV
HLQH5HLKHZHLWHUHU,QVWDQ]HQXQWHUJHRUGQHWVHLQN|QQHQ
:RUNIORZ5XQWLPH

)UGLH5HDOLVLHUXQJGHV’DWHQIOXVVHVXQGGHQ6WDUWGHU$QZHQGXQJVSURJUDPPHNR
RSHULHUWGHU([HFXWLRQ6HUYHUPLWGHU&25%$0DQDJHPHQW/D\HUGLHGLHVH)XQNWLR
QDOLWlWHQEHUHLQH6FKQLWWVWHOOH]XU9HUIJXQJVWHOOW
’LHDQGHUH6FKQLWWVWHOOHGHV([HFXWLRQ6HUYHUVEHWULIIWGLH:RUNOLVW:HQQEHLGHU$E
DUEHLWXQJGHV.RQWUROOIOXVVHVHLQHPDQXHOOH$NWLYLWlWHUUHLFKWZLUGVRHU]HXJWHUHLQHQ
(LQWUDJ LQGHU:RUNOLVWXPGLH$XVIKUXQJGHU$NWLYLWlWGXUFKGHQ%HQXW]HU]XYHU
DQODVVHQ1DFKGHU%HHQGLJXQJGHU$NWLYLWlWZLUGGHU([HFXWLRQ6HUYHUEHQDFKULFKWLJW
XQGNDQQPLWZHLWHUHQ$XVIKUXQJGHU:RUNIORZ,QVWDQ]IRUWIDKUHQ

 (U]HXJXQJXQG9HUZDOWXQJGHU
:RUNIORZ,QVWDQ]HQ
%HYRUHLQNRQNUHWHU:RUNIORZDXVJHIKUWZHUGHQNDQQPXVVDXVGHU:RUNIORZ’HIL
QLWLRQHLQH:RUNIORZ,QVWDQ]HU]HXJWZHUGHQ’LH:RUNIORZ’HILQLWLRQGLHQWLQGLHVHP
=XVDPPHQKDQJDOV9RUODJHIUGLHNRQNUHWHQ:RUNIORZ,QVWDQ]HQ
’HU8QWHUVFKLHG]ZLVFKHQGHU:RUNIORZ’HILQLWLRQXQGGHU:RUNIORZ,QVWDQ]EHVWHKW
GDULQ GDVV GLH:RUNIORZ,QVWDQ]GHQ.RQWUROO XQG’DWHQIOXVVGHU:RUNIORZ’HILQL
WLRQ XP GLH NRQNUHWHQ ’DWHQ XQG GLH 6WDWXVLQIRUPDWLRQHQ IU .QRWHQ .DQWHQ XQG
$QZHQGXQJVSURJUDPPHHUZHLWHUW’DVEHGHXWHWGDVVMHGHUNRQNUHWH:RUNIORZHLQH
HLJHQH8PJHEXQJKDW LQGHUDOOH$NWLRQHQZlKUHQGGHU$XVIKUXQJGHV:RUNIORZV
VWDWWILQGHQ’HUDEHUZRKOZLFKWLJVWH*UXQGZDUXPGLH,QIRUPDWLRQHQGHU:RUNIORZ
’HILQLWLRQIUMHGH,QVWDQ]NRSLHUWZHUGHQLVWGLH$GDSWDWLRQGHU:RUNIORZ,QVWDQ]HQ
]XU /DXI]HLW :HQQ QlPOLFK bQGHUXQJHQ DQ HLQHU :RUNIORZ,QVWDQ] YRUJHQRPPHQ
ZHUGHQVRKDEHQGLHVHNHLQH$XVZLUNXQJHQDXIDQGHUH:RUNIORZ,QVWDQ]HQVRQGHUQ
VLQGQXUDXIGLHEHWURIIHQH:RUNIORZ,QVWDQ]EHJUHQ]W

’LH(U]HXJXQJHLQHU:RUNIORZ,QVWDQ]YHUOlXIWLQGUHL3KDVHQ$EELOGXQJ
 (U]HXJXQJHLQHUHLQHLQGHXWLJHQ,’IUGLH:RUNIORZ,QVWDQ]
’DPLWGLHYHUVFKLHGHQHQ:RUNIORZ,QVWDQ]HQYRQHLQDQGHUXQWHUVFKLHGHQZHU
GHQ XQG YRQ GHU :RUNIORZ (QJLQH YHUZDOWHW ZHUGHQ N|QQHQ PXVV MHGH
:RUNIORZ,QVWDQ]HLQHHLQHLQGHXWLJH,GHQWLILNDWLRQNXU],’EHNRPPHQ’LHVH
,GHQWLILNDWLRQVHW]WVLFKDXVGUHL7HLOHQ]XVDPPHQGHP1DPHQGHV(U]HXJHUV
:RUNIORZ5XQWLPH

GHP 1DPHQ GHU :RUNIORZ’HILQLWLRQ XQG GHP (U]HXJXQJVGDWXP GHU
:RUNIORZ,QVWDQ],P$QVFKOXVVZLUGGLHVH,GHQWLILNDWLRQ]XU$GUHVVLHUXQJGHU
:RUNIORZ,QVWDQ]EHQXW]W

 .RSLHUHQGHU:RUNIORZ’HILQLWLRQLQGLH:RUNIORZ,QVWDQ]
1DFKGHPHLQHHLQGHXWLJH,GHQWLILNDWLRQJHQHULHUWZXUGHZHUGHQGLH,QIRUPD
WLRQHQGHU:RUNIORZ’HILQLWLRQLQGLH:RUNIORZ,QVWDQ]NRSLHUW’LHVEHGHXWHW
GDVVGLH’DWHQDXVGHU%XLOGWLPH’DWHQEDQNLQGLH5XQWLPH’DWHQEDQNNRSLHUW
ZHUGHQ ’DPLW LVW GLH (U]HXJXQJ GHU :RUNIORZ,QVWDQ] IDVW DEJHVFKORVVHQ
ZDVQRFKIHKOWVLQGGLH6WDWXVLQIRUPDWLRQHQ

 6HW]HQGHU6WDWXVLQIRUPDWLRQHQIUGLH:RUNIORZ,QVWDQ]
,P OHW]WHQ 6FKULWW ZHUGHQ GLH QRWZHQGLJHQ 6WDWXVLQIRUPDWLRQHQ IU GLH
:RUNIORZ,QVWDQ] GLH .QRWHQ GLH 7UDQVLWLRQHQ XQG GLH $QZHQGXQJVSUR
JUDPPHJHVHW]W1DFKGHPGLHVJHVFKHKHQLVWLVWGLH:RUNIORZ,QVWDQ]EHUHLW
DXVJHIKUW ]X ZHUGHQ ’LHV JHVFKLHKW DOOHUGLQJV QLFKW DXWRPDWLVFK VRQGHUQ
PXVVH[SOL]LWYRP%HQXW]HUDQJHIRUGHUWZHUGHQ

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
$EELOGXQJ(U]HXJHQHLQHU:RUNIORZ,QVWDQ]

 9HUDUEHLWXQJGHU:RUNIORZ,QVWDQ]HQ
1DFKGHPGLH:RUNIORZ,QVWDQ]YRQHLQHP%HQXW]HUHU]HXJWZRUGHQLVWEHILQGHWVLH
VLFKLQGHU5XQWLPH’DWHQEDQNXQGNDQQDXVJHIKUWZHUGHQ’HU%HQXW]HUNDQQQXQ
:RUNIORZ5XQWLPH

GLH $XVIKUXQJ GHV :RUNIORZV DQIRUGHUQ :HQQ GLHV JHVFKLHKW VWDUWHW GHU
$GPLQLVWUDWLRQ6HUYHUHLQHQHXH,QVWDQ]GHV([HFXWLRQ6HUYHUVGHUGLH:RUNIORZ,Q
VWDQ]YHUDUEHLWHW
,QGHUHUVWHQ3KDVHQDFKGHP6WDUWGHU:RUNIORZ,QVWDQ]ZLUGGDPLWEHJRQQHQGLH
JOREDOHQ2EMHNWH]XHU]HXJHQ’D]XZHUGHQGLH2EMHNW6SH]LILNDWLRQHQGHUJOREDOHQ
2EMHNWHDQGLH&25%$0DQDJHPHQW/D\HUEHUJHEHQGLHGLHGD]XJHK|ULJHQ2EMHNWH
HU]HXJW$QVFKOLHHQGZHUGHQGLHJOREDOHQ2EMHNWHPLWGHQ’DWHQDXVH[WHUQHQ’D
WHQTXHOOHQJHIOOWRGHUGLH’DWHQEHUHLQ8VHU,QWHUIDFHYRP%HQXW]HUDEJHIUDJW0LW
GLHVHP6FKULWW LVWGLH ,QLWLDOLVLHUXQJGHU:RUNIORZ,QVWDQ]DEJHVFKORVVHQXQGGLHHL
JHQWOLFKH$XVIKUXQJGHV:RUNIORZVNDQQEHJLQQHQ
8PGLH$XVIKUXQJEHJLQQHQ]XN|QQHQPXVV]XQlFKVWHLQPDOGHU6WDUW.QRWHQJH
VXFKWZHUGHQ ’LH $XVIKUXQJ GHV:RUNIORZV IXQNWLRQLHUW VR GDVV VLFK DXVJHKHQG
YRP6WDUW.QRWHQLPPHUYRQHLQHP.QRWHQ]XPQlFKVWHQEHZHJWZLUGXQGGDPLWGHU
.RQWUROOIOXVV*UDSKGXUFKODXIHQZLUG’LHVZLUGVRODQJHIRUWJHVHW]WELVVFKOLHOLFKGHU
(QG.QRWHQHUUHLFKWZLUGXQGGHU:RUNIORZGDPLWEHHQGHWLVW
:HQQ EHLP ’XUFKODXIHQ GHV .RQWUROOIOXVV*UDSKHQ HLQ .QRWHQ HUUHLFKW ZLUG PXVV
GLHVHUYHUDUEHLWHWZHUGHQ,PHUVWHQ6FKULWWZLUGJHSUIWREGHU.QRWHQDXFKZLUNOLFK
DXVJHIKUWZHUGHQNDQQ’D]XPXVVPDQZLVVHQGDVVHLQ.QRWHQQLFKWDXWRPDWLVFK
DXVJHIKUWZHUGHQGDUIZHQQHUEHLP’XUFKODXIHQGHV.RQWUROOIOXVV*UDSKHQHUUHLFKW
ZLUG9LHOPHKULVWHVVRGDVVHLQ.QRWHQPHKUDOVHLQHHLQJHKHQGH.DQWHKDEHQNDQQ
XQGGHU.QRWHQHUVWGDQQDXVJHIKUWZLUGZHQQDOOHHLQJHKHQGHQ.DQWHQDNWLYLHUW
ZXUGHQ
1DFKGHPVLFKHUJHVWHOOWLVWGDVVGHU.QRWHQDXVJHIKUWZHUGHQGDUIZLUGLP]ZHLWHQ
6FKULWWHQWVFKLHGHQZLHGHU.QRWHQ]XYHUDUEHLWHQLVW’D]XXQWHUVFKHLGHWPDQ]ZL
VFKHQ .RQWUROOIOXVVNQRWHQ DXI GHU HLQHQ6HLWH XQG$NWLYLWlWVNQRWHQ DXI GHU DQGHUHQ
6HLWH
)DOOVHVVLFKEHLGHP.QRWHQXPHLQHQ$NWLYLWlWVNQRWHQKDQGHOWZLUGZHLWHUKLQXQWHU
VFKLHGHQREGHP.QRWHQHLQHHLQIDFKHRGHUNRPSOH[H$NWLYLWlWV’HILQLWLRQ]XJUXQGH
OLHJW’D]XZLUGGLH$NWLYLWlWV’HILQLWLRQ DXIJHVXFKW GLH GHP$NWLYLWlWVNQRWHQ ]XJH
RUGQHWLVW
6RIHUQHVVLFKEHLGHU$NWLYLWlWV’HILQLWLRQXPHLQHNRPSOH[HKDQGHOWKHLWGLHVGDVV
VLFK KLQWHU GHP $NWLYLWlWV.QRWHQ HLQ 6XEZRUNIORZ YHUELUJW ’HU 6XEZRUNIORZ ZLUG
GDQQDOVHLJHQVWlQGLJHU:RUNIORZDXVJHIKUWZDVKHLWGDVVIUGLHVHQ6XEZRUNIORZ
HLQHHLJHQH,QVWDQ]HLQHV([HFXWLRQ6HUYHUVJHVWDUWHWZLUGGHUGLHVHQ6XEZRUNIORZ
:RUNIORZ5XQWLPH

EHDUEHLWHW 1DFKGHP GHU 6XEZRUNIORZ EHHQGHW LVW ZLUG GHU ([HFXWLRQ 6HUYHU EH
HQGHWXQG]XU$XVIKUXQJGHVEHUJHRUGQHWHQ:RUNIORZV]XUFNJHNHKUW,QGLHVHP
0RPHQW LVW GLH 9HUDUEHLWXQJ GLHVHV $NWLYLWlWVNQRWHQV EHHQGHW XQG HV NDQQ GHU
QlFKVWH.QRWHQYHUDUEHLWHWZHUGHQ

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$EELOGXQJ9HUDUEHLWHQHLQHU:RUNIORZ,QVWDQ]

:HQQGHP$NWLYLWlWVNQRWHQ LPDQGHUHQ)DOOHLQHHLQIDFKH$NWLYLWlWV’HILQLWLRQ]XJH
RUGQHWLVWPXVVGLH]XJUXQGHOLHJHQGH$NWLYLWlWDXVJHIKUWZHUGHQ
1DFKGHPGLH$NWLYLWlWV’HILQLWLRQGHV$NWLYLWlWVNQRWHQKHUDXVJHVXFKWZRUGHQLVWZLUG
YHUVXFKWGHQ’DWHQIOXVVIUGLH$NWLYLWlWV’HILQLWLRQEHUHLW]XVWHOOHQ+LHUEHLZLUG]ZL
VFKHQLQWHUQHQXQGH[WHUQHQ’DWHQIOXVVXQWHUVFKLHGHQ
)DOOV,QSXW2EMHNWHDOVH[WHUQHU’DWHQIOXVVPRGHOOLHUWVLQGGDQQZHUGHQGLH2EMHNW
6SH]LILNDWLRQHQDQGLH&25%$0DQDJHPHQW/D\HUEHUJHEHQGLHGLHGD]XJHK|ULJHQ
2EMHNWHHU]HXJWXQGPLWGHQ’DWHQDXVGHUH[WHUQHQ’DWHQTXHOOHIOOW
)DOOV,QSXW2EMHNWHDOVLQWHUQHU’DWHQIOXVVPRGHOOLHUWVLQGGDQQPXVVXQWHUVFKLHGHQ
ZHUGHQ ZLH DXI GLH ’DWHQ ]XJHJULIIHQ ZHUGHQ VROO ,QQHUKDOE GHV LQWHUQHQ’DWHQ
:RUNIORZ5XQWLPH

IOXVVHVZHUGHQGUHL$UWHQYRQ$EELOGXQJHQ]ZLVFKHQ4XHOOREMHNWHQXQG=LHOREMHNWHQ
XQWHUVFKLHGHQQlPOLFKDVVLJQPHQWVKDOORZFRS\XQGGHHSFRS\
,P)DOOHYRQ$VVLJQPHQWPVVHQQXQQXUGLH2EMHNW0DSSLQJVDXVJHZHUWHWZHUGHQ
XPGLH 5HIHUHQ]HQ DXI GLH EHQ|WLJWHQ2EMHNWH ]X HUKDOWHQ ,QGHQEHLGHQDQGHUHQ
)lOOHQ ZHUGHQ ]XHUVW GLH 2EMHNW6SH]LILNDWLRQHQ DQ GLH &25%$0DQDJHPHQW/D\HU
EHUJHEHQXPQHXH2EMHNWH]XHUVWHOOHQ$QVFKOLHHQGZHUGHQGLH2EMHNW0DSSLQJV
DXVJHZHUWHWXPGLHHUVWHOOWHQ2EMHNWHPLW’DWHQ]XIOOHQ
:HQQDOOH,QSXW2EMHNWH]XU9HUIJXQJVWHKHQNDQQGLH$NWLYLWlWJHVWDUWHWZHUGHQ
=XU $XVIKUXQJ GHU $NWLYLWlW ZHUGHQ QXQ GLH $QZHQGXQJVSURJUDPPH JHVXFKW GLH
PLW GHU $NWLYLWlWV’HILQLWLRQ DVVR]LLHUW VLQG $QVFKOLHHQG ZHUGHQ GLH ,QSXW2EMHNWH
GHU $NWLYLWlWV’HILQLWLRQ DXI GLH ,QSXW2EMHNWH GHU $QZHQGXQJVSURJUDPPH DEJHELO
GHW +LQWHUKHU ZHUGHQ GDQQ GLH $QZHQGXQJVSURJUDPPH JHVWDUWHW :HQQ DQVFKOLH
HQGDOOH$QZHQGXQJVSURJUDPPHEHHQGHWVLQGZHUGHQGLH2XWSXW2EMHNWHYRQGHQ
$QZHQGXQJVSURJUDPPHQHPSIDQJHQXQGDXIGLH2XWSXW2EMHNWHGHU$NWLYLWlWV’HIL
QLWLRQ DEJHELOGHW ’DPLW LVW GHU $NWLYLWlWVNQRWHQ EHHQGHW XQG HV NDQQ PLW GHP
QlFKVWHQ.QRWHQIRUWJHIDKUHQZHUGHQ

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$EELOGXQJ9HUDUEHLWHQHLQHU:RUNIORZ,QVWDQ]

’LH ]ZHLWH $UW YRQ .QRWHQ GLH YHUDUEHLWHW ZHUGHQ PXVV VLQG .RQWUROOIOXVVNQRWHQ
:HQQEHLP’XUFKODXIHQGHV.RQWUROOIOXVV*UDSKHQDXIHLQ.RQWUROOIOXVVNQRWHQJHVWR
HQZLUGZLUG]XHUVWXQWHUVXFKWXPZDVIUHLQHQ.RQWUROOIOXVVNQRWHQHVVLFKGDEHL
:RUNIORZ5XQWLPH

KDQGHOW (V ZLUG KLHUEHL ]ZLVFKHQ (QG.QRWHQ -RLQ.QRWHQ XQG 6SOLW.QRWHQ/RRS
.QRWHQXQWHUVFKLHGHQ
’HUHUVWH)DOO VLQG(QG.QRWHQ(LQ(QG.QRWHQVLJQDOLVLHUWGDVVGHU:RUNIORZ]XP
(QGHJHNRPPHQLVWXQGGLH$XVIKUXQJGHU:RUNIORZ,QVWDQ]EHHQGHWZHUGHQPXVV
’LH$XIJDEHEHVWHKWQXQGDULQGLH6WDWXVLQIRUPDWLRQHQGHU:RUNIORZ,QVWDQ]LQGHU
5XQWLPH’DWHQEDQN]XVLFKHUQXQGGLH,QVWDQ]GHV([HFXWLRQ6HUYHUV]XEHHQGHQ
’HU]ZHLWH)DOOVLQG6SOLWXQG/RRS.QRWHQ:HQQHVVLFKEHLGHPJHIXQGHQHQ.QR
WHQXPHLQHQ256SOLWRGHU$1’6SOLWKDQGHOWGDQQZHUGHQLQGHUHUVWHQ3KDVHGLH
DXVJHKHQGHQ .DQWHQ GHV 6SOLW.QRWHQV JHVXFKW XQG IU MHGHQ GHU SDUDOOHOHQ 3IDGH
HLQHHLJHQH,QVWDQ]GHV([HFXWLRQ6HUYHUVJHVWDUWHWGHUGHQ3IDGYHUDUEHLWHW%HYRU
GLH$XVIKUXQJGHUSDUDOOHOHQ3IDGHJHVWDUWHWZLUGZHUGHQGLH%HGLQJXQJHQDQGHQ
DXVJHKHQGHQ .DQWHQ GHV 6SOLW.QRWHQ DXVJHZHUWHW ’LH ,QVWDQ]HQ GHV ([HFXWLRQ
6HUYHUV GHUHQ %HGLQJXQJHQ QLFKW HUIOOW VLQG ZHUGHQ VRIRUW ZLHGHU EHHQGHW $Q
VFKOLHHQGLVWGLH9HUDUEHLWXQJGHV6SOLW.QRWHQEHHQGHWXQGGLH$XVIKUXQJZLUGPLW
GHU9HUDUEHLWXQJGHUSDUDOOHOHQ3IDGHIRUWJHVHW]W$QGHUVVLHKWGDVEHL/RRS6WDUWXQG
/RRS(QG.QRWHQ DXV %HL HLQHP /RRS6WDUW.QRWHQ ZLUG QXU GLH DXVJHKHQGH .DQWH
JHVXFKW XQG DQVFKOLHHQG VRIRUW PLW GHU $XVIKUXQJ GHV QlFKVWHQ .QRWHQ IRUWJH
IDKUHQ%HL HLQHP/RRS(QG.QRWHQZHUGHQ]XHUVWGLHDXVJHKHQGHQ.DQWHQJHVXFKW
XQG IHUQHU GLH %HGLQJXQJHQ DQ GHQDXVJHKHQGHQ.DQWHQ DXVJHZHUWHW XP ]X HQW
VFKHLGHQ ZHOFKH GHU EHLGHQ .DQWHQ EHQXW]W ZHUGHQ VROO ,P HLQHQ )DOO ZLUG GLH
6FKOHLIHHUQHXWGXUFKODXIHQXQGLPDQGHUHQ)DOOGLH6FKOHLIHYHUODVVHQ1DFKGHU(QW
VFKHLGXQJZHOFKH.DQWHEHQXW]WZLUGZLUGPLWGHU$XVIKUXQJGHVQlFKVWHQ.QRWHQ
IRUWJHIDKUHQ
’HUGULWWH)DOOVLQG-RLQ.QRWHQ,QGLHVHU6LWXDWLRQKDWHLQHUGHUSDUDOOHOHQ3IDGHGDV
(QGHGHV3IDGHVHUUHLFKWXQGPXVVQXQEHUSUIHQREHUGHUHUVWH3IDGLVWGHUGHQ
-RLQ.QRWHQ HUUHLFKW KDW :HQQ EHUHLWV HLQ DQGHUHU GHU SDUDOOHOHQ 3IDGH GHQ -RLQ
.QRWHQHUUHLFKWKDWNDQQGHU3IDGHLQIDFKEHHQGHWZHUGHQ’LHVEHGHXWHWGDVVGLH
6WDWXVLQIRUPDWLRQHQ GHV 3IDGHV JHVLFKHUWZHUGHQPVVHQ XQG DQVFKOLHHQGGLH ,Q
VWDQ]GHV([HFXWLRQ6HUYHUVEHHQGHWZLUG+LQJHJHQZHQQGHU3IDGGHUHUVWHLVWGHU
GHQ -RLQ.QRWHQ HUUHLFKW KDW GDQQZLUG ]XU EHUJHRUGQHWHQ ,QVWDQ] GHV([HFXWLRQ
6HUYHUVJHZHFKVHOWXPGLH.RRUGLQDWLRQGHUSDUDOOHOHQ3IDGH]XEHUQHKPHQ:HQQ
GHU-RLQ.QRWHQHLQ21(-RLQ&DQFHOLVWGDQQN|QQHQQDFKGHP(UUHLFKHQGHV-RLQ
.QRWHQVGXUFKGHQHUVWHQ3IDGDOOH3IDGHEHHQGHWZHUGHQDXFKZHQQGLHVHQRFK
QLFKWDOOHYROOVWlQGLJDEJHDUEHLWHWZXUGHQ$QVFKOLHHQGZLUGPLWGHU$XVIKUXQJGHV
QlFKVWHQ .QRWHQV IRUWJHIDKUHQ :HQQ GHU -RLQ.QRWHQ HLQ 21(-RLQ&RPSOHWH LVW
:RUNIORZ5XQWLPH

ZLUGGHU3IDGEHHQGHWGHUGHQ-RLQ.QRWHQHUUHLFKWKDW’LHDQGHUHQ3IDGHZHUGHQ
DEHU ZHLWHUKLQ DXVJHIKUW XQG HUVW GDQQ EHHQGHW ZHQQ VLH GHQ -RLQ.QRWHQ HU
UHLFKHQ,QGHU=ZLVFKHQ]HLWZLUGDOOHUGLQJVEHUHLWVPLWGHU9HUDUEHLWXQJGHVZHLWHUHQ
.RQWUROOIOXVVHV IRUWJHIDKUHQ:HQQ KLQJHJHQ GHU -RLQ.QRWHQ HLQ $//-RLQ LVW GDQQ
ZLUGGDUDXIJHZDUWHWGDVVDOOHSDUDOOHOHQ3IDGH]XP(QGHJHNRPPHQVLQG(UVWGDQQ
ZHUGHQDOOH3IDGHEHHQGHWXQGPLWGHU$XVIKUXQJGHVQlFKVWHQ.QRWHQVIRUWJHIDK
UHQ

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
 /HEHQV]\NOXVGHU:RUNIORZ,QVWDQ]HQ
:lKUHQG GHU 9HUDUEHLWXQJ HLQHV :RUNIORZV GXUFKOlXIW GLH :RUNIORZ,QVWDQ] HLQH
5HLKH YRQ =XVWlQGHQ GLH$XVNXQIW EHU GHQ6WDWXVGHV:RUNIORZVJHEHQ’LH IRO
JHQGH $EELOGXQJ ]HLJW DOOH =XVWlQGH XQG hEHUJlQJH GLH GLH:RUNIORZ,QVWDQ] HU
UHLFKHQNDQQ

:RUNIORZ5XQWLPH

Being-Initialized Initialization-Completed
Aborted
Active Commited
Waiting
Logically-Failed InterruptedTechnically-Failed
(Rollback) 
$EELOGXQJ/HEHQV]\NOXVGHU:RUNIORZV

’HU LQLWLDOH6WDWXVHLQHU:RUNIORZ,QVWDQ] LVW LPPHU%HLQJ,QLWLDOL]HGGHUDQJHQRP
PHQ ZLUG ZHQQ HLQ %HQXW]HU DXV HLQHU:RUNIORZ’HILQLWLRQ HLQH:RUNIORZ,QVWDQ]
HU]HXJHQOlVVW’LHVHU6WDWXVZLUGEHLEHKDOWHQVRODQJHGLH:RUNIORZ’HILQLWLRQLQGLH
:RUNIORZ,QVWDQ] NRSLHUWZLUGGLH6WDWXVLQIRUPDWLRQHQ IU.QRWHQ.DQWHQXQG$Q
ZHQGXQJVSURJUDPPHJHVHW]WXQGGLHJOREDOHQ’DWHQEHUHLWJHVWHOOWZHUGHQ
:HQQZlKUHQGGLHVHU,QLWLDOLVLHUXQJHLQ)HKOHUDXIWULWWZHLO]XP%HLVSLHOJOREDOH’D
WHQQLFKWYHUIJEDUVLQGRGHUGLH9HUELQGXQJ]XU’DWHQEDQNXQWHUEURFKHQLVWGDQQ
ZLUGGHU=XVWDQGGHU:RUNIORZ,QVWDQ]DXIGHQ6WDWXV7HFKQLFDOO\)DLOHGJHVHW]W,Q
GLHVHP)DOOZLUGGHU%HQXW]HUEHUGLHJHVFKHLWHUWH ,QLWLDOLVLHUXQJGHU:RUNIORZ,Q
VWDQ] LQIRUPLHUW$QVFKOLHHQGNDQQGHU%HQXW]HUHQWVFKHLGHQREGHU:RUNIORZ]X
UFNJHVHW]WRGHUEHHQGHWZHUGHQVROO,PHUVWHQ)DOOZLUGYHUVXFKWGLH,QLWLDOLVLHUXQJ
GHU:RUNIORZ,QVWDQ]HUQHXWGXUFK]XIKUHQXPGHQ:RUNIORZGHQQRFKDXV]XIKUHQ
,P ]ZHLWHQ )DOO ZLUG GLH :RUNIORZ,QVWDQ] LQ GHQ =XVWDQG $ERUWHG EHUIKUW ’HU
6WDWXV$ERUWHGLVWHLQILQDOHU=XVWDQGLQGHPDOOH$NWLRQHQGLHELV]XGLHVHP$XJHQ
EOLFNDXVJHIKUWZXUGHQUFNJlQJLJJHPDFKWZHUGHQXQGGLH:RUNIORZ,QVWDQ]DQ
VFKOLHHQGJHO|VFKWZLUG
,P1RUPDOIDOOZLUGGLH,QLWLDOLVLHUXQJDEHUHUIROJUHLFKVHLQGDQQZLUGGHU6WDWXVGHU
:RUNIORZ,QVWDQ] DXI ,QLWLDOL]DWLRQ&RPSOHWHG JHVHW]W ’LHVHU =XVWDQG EHVDJW GDVV
GLH :RUNIORZ’HILQLWLRQ HUIROJUHLFK LQ GLH :RUNIORZ,QVWDQ] NRSLHUW ZXUGH IU DOOH
.QRWHQ .DQWHQ XQG $QZHQGXQJVSURJUDPPH GHU LQLWLDOH 6WDWXV JHVHW]W ZXUGH XQG
DOOH JOREDOHQ ’DWHQ ]XU 9HUIJXQJ VWHKHQ ,Q GLHVHP0RPHQW LVW GLH:RUNIORZ,Q
VWDQ]EHUHLWDXVJHIKUW]XZHUGHQ
:RUNIORZ5XQWLPH

hEOLFKHUZHLVH ZLUG QDFK GHU HUIROJUHLFKHQ ,QLWLDOLVLHUXQJ GLH :RUNIORZ,QVWDQ] YRP
%HQXW]HUJHVWDUWHWXQGGLH,QVWDQ]ZHFKVHOWLQGHQ6WDWXV$FWLYH’LHVHU=XVWDQGVDJW
DXVGDVVGLH:RUNIORZ,QVWDQ]LQGLHVHP0RPHQWDXVJHIKUWZLUG
’LH:RUNIORZ,QVWDQ]ZHFKVHOW LQGHQ=XVWDQG:DLWLQJZHQQGHU%HQXW]HUGLH$XV
IKUXQJGHV:RUNIORZVVWRSSW’LHVEHGHXWHWGDVVGHU.RQWUROOIOXVVQLFKWZHLWHUDE
JHDUEHLWHWZLUGNHLQH(LQWUlJH LQGHU:RUNOLVWPHKUHU]HXJWZHUGHQXQGNHLQHZHL
WHUHQ$NWLYLWlWHQJHVWDUWHWZHUGHQ,QGLHVHU6LWXDWLRQZLUGGDUDXIJHZDUWHWGDVVDOOH
ODXIHQGHQ $NWLYLWlWHQ ]XP (QGH NRPPHQ $QVFKOLHHQG ZLUG GLH :RUNIORZ,QVWDQ]
JHVLFKHUWXQGGHP:RUNIORZDOOH5HVVRXUFHQHQW]RJHQ’LH:RUNIORZ,QVWDQ]EOHLEW
LQ GLHVHP=XVWDQGELVGHU%HQXW]HUGHQ:RUNIORZH[SOL]LW IRUWIDKUHQ OlVVWRGHUELV
]XP$EODXIHLQHUEHVWLPPWHQ=HLWVSDQQH
1HEHQ GHU 6XVSHQGLHUXQJ HLQHU :RUNIORZ,QVWDQ] LVW HV LPPHU DXFK P|JOLFK GLH
:RUNIORZ,QVWDQ]DE]XEUHFKHQZHLO]XP%HLVSLHOGHU:RUNIORZQLFKWPHKUQRWZHQGLJ
LVW ,Q GLHVHU 6LWXDWLRQ ZLUG GLH $XVIKUXQJ GHV :RUNIORZV XQWHUEURFKHQ XQG GLH
:RUNIORZ,QVWDQ] LQ GHQ=XVWDQG7HFKQLFDOO\)DLOHG EHUIKUW $QVFKOLHHQGZHUGHQ
DOOH$NWLYLWlWHQGLHZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVDXVJHIKUWZXUGHQUFN
JlQJLJJHPDFKW XQGGLH:RUNIORZ,QVWDQ]JHO|VFKW LQGHPGLH:RUNIORZ,QVWDQ] LQ
GHQ=XVWDQG$ERUWHGZHFKVHOW
)DOOV ZlKUHQG GHU $XVIKUXQJ NHLQ )HKOHU DXIJHWUHWHQ LVW XQG GHU .RQWUROOIOXVV GHV
:RUNIORZVGHQ(QG.QRWHQHUUHLFKWGDQQLVWGLH:RUNIORZ,QVWDQ]EHHQGHWXQGZLUG
LQ GHQ =XVWDQG &RPPLWHG YHUVHW]W $XHUGHP ZHUGHQ DOOH ,QIRUPDWLRQHQ GHU
:RUNIORZ,QVWDQ] JHVLFKHUW XQG GHP:RUNIORZ DOOH 5HVVRXUFHQ HQW]RJHQ’DGXUFK
GDVVDOOH,QIRUPDWLRQHQGHV:RUNIORZVJHVSHLFKHUWZHUGHQNDQQ LPQDFKKLQHLQ LP
PHUQDFKYROO]RJHQZHUGHQZDVZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVJHVFKHKHQ
LVW6SH]LHOO LPPHGL]LQLVFKHQ$QZHQGXQJVEHUHLFK LVW HVZLFKWLJGDVVDOOH$NWLRQHQ
GLHZlKUHQGGHU$XVIKUXQJGHV:RUNIORZVGXUFKJHIKUWZXUGHQSURWRNROOLHUWZHU
GHQXPHLQH’RNXPHQWDWLRQGHU%HKDQGOXQJVLFKHU]XVWHOOHQ
%LV MHW]W ZXUGH QXU GLVNXWLHUW GDVV GHU :RUNIORZ HUIROJUHLFK DXVJHIKUW RGHU DE
JHEURFKHQ ZLUG 1DWUOLFK LVW HV MHGHU]HLW P|JOLFK GDVV ZlKUHQG GHU /HEHQVGDXHU
HLQHV:RUNIORZVHLQORJLVFKHURGHUWHFKQLVFKHU)HKOHUDXIWULWW
,P)DOOHHLQHVWHFKQLVFKHQ)HKOHUVZLUGGLH$XVIKUXQJGHU:RUNIORZ,QVWDQ]XQWHU
EURFKHQXQGLQGHQ=XVWDQG7HFKQLFDOO\)DLOHGYHUVHW]W,P$QVFKOXVVZLUGGHU%HQXW
]HU LQIRUPLHUW GHU HQWVFKHLGHW RE GHU :RUNIORZ ]XUFNJHVHW]W RGHU DEJHEURFKHQ
ZHUGHQVROO%HLP$EEUXFKGHV:RUNIORZVZLUGGHU=XVWDQGGHU:RUNIORZ,QVWDQ]DXI
:RUNIORZ5XQWLPH

$ERUWHGJHVHW]W:HQQGHU:RUNIORZ]XUFNJHVHW]WZHUGHQVROOZLUGGHU=XVWDQGGHU
:RUNIORZ,QVWDQ] DXI %HLQJ,QLWLDOL]HG JHVHW]W XQG GLH $XVIKUXQJ GHV :RUNIORZV
HUQHXWJHVWDUWHW
%HL HLQHP ORJLVFKHQ)HKOHUZLUGHEHQIDOOVGLH$XVIKUXQJGHU:RUNIORZ,QVWDQ]XQ
WHUEURFKHQ DOOHUGLQJV ZLUG GHU =XVWDQG DXI /RJLFDOO\)DLOHG JHVHW]W ,P $QVFKOXVV
ZHFKVHOWGLH:RUNIORZ,QVWDQ]LQGHQ=XVWDQG,QWHUUXSWHGXQGGHU&RQWURO$JHQWZLUG
LQIRUPLHUWGDVVGHU:RUNIORZDGDSWLHUWZHUGHQNDQQ,P=XVWDQG,QWHUUXSWHGEOHLEW
GLH:RUNIORZ,QVWDQ] ELV GLH $GDSWDWLRQ GHV:RUNIORZV DEJHVFKORVVHQ LVW XQG GHU
:RUNIORZ IRUWJHIDKUHQZHUGHQ VROO 6REDOG GLH:RUNIORZ,QVWDQ]ZLHGHU DXVJHIKUW
ZLUGZHFKVHOWGHU=XVWDQGQDFK$FWLYH

 /HEHQV]\NOXVGHU.QRWHQ
:lKUHQGGHU$XVIKUXQJHLQHV:RUNIORZVGXUFKOlXIWQLFKWQXUGHUJHVDPWH:RUNIORZ
YHUVFKLHGHQH =XVWlQGH VRQGHUQ QDWUOLFK DXFK GLH LQ GHP :RUNIORZ HQWKDOWHQHQ
.QRWHQ7UDQVLWLRQHQXQG$QZHQGXQJVSURJUDPPH,QGHU IROJHQGHQ$EELOGXQJZHU
GHQGLHYHUVFKLHGHQHQ=XVWlQGHGHU.QRWHQXQGGLH8QWHUVFKLHGH]ZLVFKHQ.RQWUROO
E]Z.RPPXQLNDWLRQVNQRWHQDXIGHUHLQHQ6HLWHXQG$NWLYLWlWVNQRWHQDXIGHUDQGHUHQ
6HLWHJH]HLJW

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
$EELOGXQJ/HEHQV]\NOXVGHU.QRWHQ

:HQQHLQH:RUNIORZ,QVWDQ]HU]HXJWZLUGGDQQZHUGHQDOOH.QRWHQGHV:RUNIORZV
DP $QIDQJ DXI GHQ 6WDWXV8QWRXFKHG JHVHW]W ’LHV EHGHXWHW GDVV GLH .QRWHQ LP
.RQWUROOIOXVVQRFKQLFKWHUUHLFKWVLQGXQGDXFKQRFKQLFKWYHUDUEHLWHWZXUGHQ
:RUNIORZ5XQWLPH

:HQQGHU:RUNIORZJHVWDUWHWLVWXQGGHU.RQWUROOIOXVVGXUFKODXIHQZLUGGDQQJLEWHV
.QRWHQGLHYRP.RQWUROOIOXVVQLFKWPHKUHUUHLFKWZHUGHQN|QQHQ’LHVVLQG]XP%HL
VSLHODOOH.QRWHQGLHVLFK LQHLQHP3IDGHLQHU6SOLW-RLQ5HJLRQEHILQGHQGHUQLFKW
GXUFKODXIHQZLUG$OOH.QRWHQ GLH LP.RQWUROOIOXVV QLFKWPHKUHUUHLFKWZHUGHQN|Q
QHQZHUGHQDXI8QUHDFKDEOHJHVHW]W
$QGHUQIDOOVZHQQGHU.QRWHQEHLPGXUFKODXIHQGHV.RQWUROOIOXVVHVHUUHLFKWZLUGXQG
DOOH HLQJHKHQGHQ .DQWHQ DNWLYLHUW VLQG ZLUG GHU 6WDWXV GHV .QRWHQV DXI &RQWURO
$FWLYDWHGJHVHW]W-HW]WZLUGXQWHUVFKLHGHQREHVVLFKEHLGHPDNWXHOOHQ.QRWHQXP
HLQHQ.RQWUROOE]Z.RPPXQLNDWLRQVNQRWHQRGHUXPHLQHQ$NWLYLWlWVNQRWHQKDQGHOW
)U GHQ )DOO GDVV HV VLFKXPHLQHQ.RQWUROO E]Z.RPPXQLNDWLRQVNQRWHQKDQGHOW
ZLUGGHU6WDWXVGHV.QRWHQDQVFKOLHHQGVRIRUWDXI&RPPLWHGJHVHW]W’DPLWLVWGHU
.QRWHQDEJHDUEHLWHWXQGGHU.RQWUROOIOXVVNDQQIRUWIDKUHQ
$QGHUQIDOOVZHQQGHU.QRWHQHLQ$NWLYLWlWVNQRWHQLVWZLUGGHU’DWHQIOXVVEHUSUIW
’LHV EHGHXWHW GDVV JHSUIW ZLUG RE DOOH HLQJHKHQGHQ ’DWHQIOXVVNDQWHQ GLH QRW
ZHQGLJHQ’DWHQEHUHLWVWHOOHQ:HQQDOOH’DWHQ]XU9HUIJXQJVWHKHQZLUGGHU.QR
WHQLQDXI2EMHFW$FWLYDWHGJHVHW]W
1DFKGHP GHU .RQWUROOIOXVV XQG GHU ’DWHQIOXVV GHV .QRWHQV DNWLYLHUW VLQG NDQQ GLH
$NWLYLWlWJHVWDUWHWZHUGHQ(VZXUGHEHUHLWVHUZlKQWGDVVHV]ZHL$UWHQYRQ$NWLYL
WlWHQJLEWHLQIDFKHXQGNRPSOH[HQ$NWLYLWlWHQ:HQQHVVLFKXPHLQHHLQIDFKH$NWL
YLWlWKDQGHOWGDQQJHKWGHU.QRWHQLQGHQ=XVWDQG&XUUHQWO\3URFHVVHGEHUXQGGLH
$QZHQGXQJVSURJUDPPHGHU$NWLYLWlWZHUGHQJHVWDUWHW%HLHLQHUNRPSOH[HQ$NWLYLWlW
JHKW GHU 6WDWXV ]ZDU ]XHUVW DXFK LQ GHQ =XVWDQG&XUUHQWO\3URFHVVHG EHU:HQQ
DEHUGHUGD]XJHK|ULJH6XEZRUNIORZJHVWDUWHWZLUGGDQQJHKWGHU6WDWXVLQGHQ=X
VWDQG5HILQHGEHU’LHVHU=XVWDQGZLUGEHLEHKDOWHQVRODQJHGHU6XEZRUNIORZDXV
JHIKUWZLUG
:HQQGLH$NWLYLWlWGLHGHP$NWLYLWlWVNQRWHQ]XJUXQGHJHOHJHQKDWEHHQGHWLVWJHKW
DXFKGHU$NWLYLWlWVNQRWHQLQGHQ=XVWDQG&RPPLWHGEHU
$QDORJ]XP:RUNIORZNDQQDXFKMHGHUHLQ]HOQH.QRWHQ]XUFNJHVHW]WZHUGHQ’DQQ
ZLUGGHU=XVWDQGGHV.QRWHQVDXI8QWRXFKHGJHVHW]W


’LH6SOLW-RLQ5HJLRQLVWGHU%HUHLFKGHV.RQWUROOIOXVVHV]ZLVFKHQHLQHP6SOLW.QRWHQDXIGHUHLQHQ6HLWH
XQGGHPGD]XJHK|ULJHQ-RLQ.QRWHQDXIGHUDQGHUHQ6HLWH
:RUNIORZ5XQWLPH

 /HEHQV]\NOXVGHU7UDQVLWLRQHQ
’LH=XVWlQGHGLHHLQH7UDQVLWLRQZlKUHQGGHU/HEHQVGDXHUGXUFKODXIHQZHUGHQ LQ
GHUIROJHQGHQ$EELOGXQJGDUJHVWHOOW

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
$EELOGXQJ/HEHQV]\NOXVGHU7UDQVLWLRQHQ

:HQQGLH:RUNIORZ,QVWDQ]HU]HXJWZLUGGDQQZHUGHQGLH=XVWlQGHDOOHU7UDQVLWLR
QHQGHV:RUNIORZVDXI8QWRXFKHGJHVHW]W’LHVVLJQDOLVLHUWGDVVGHU.RQWUROOIOXVVGLH
7UDQVLWLRQQRFKQLFKWHUUHLFKWKDW
9RUDXVJHVHW]W GDVV HLQH 7UDQVLWLRQ YRP .RQWUROOIOXVV QLFKW PHKU HUUHLFKW ZHUGHQ
NDQQ ZLUG GHU =XVWDQG GHU 7UDQVLWLRQ DXV 8QUHDFKDEOH JHVHW]W ’DV SDVVLHUW ]XP
%HLVSLHOZHQQVLFKGLH7UDQVLWLRQLQHLQHP3IDGHLQHU6SOLW-RLQ5HJLRQEHILQGHWGHU
QLFKWYHUDUEHLWHWZLUG(LQHJHVRQGHUWH6WHOOXQJQHKPHQGLH6\QFKURQLVDWLRQV7UDQVL
WLRQHQHLQGLHDQGHUVDOVGLHQRUPDOHQ7UDQVLWLRQHQDXI&RPPLWHG7UXHJHVHW]WZHU
GHQZHQQVLHLP.RQWUROOIOXVVQLFKWPHKUHUUHLFKWZHUGHQN|QQHQ’LHVKlQJWGDPLW
]XVDPPHQGDVVHVZHQLJ6LQQPDFKW]ZHL$NWLYLWlWHQPLWHLQDQGHU]XV\QFKURQLVLH
UHQZHQQHLQHGHUEHLGHQ$NWLYLWlWHQJDUQLFKWDXVJHIKUWZLUG
$QGHUQIDOOVZLUGEHL(UUHLFKHQGHU7UDQVLWLRQGXUFKGHQ.RQWUROOIOXVVGHU=XVWDQGGHU
7UDQVLWLRQ DXI&RQWURO$FWLYDWHG JHVHW]W ’HU )ROJH]XVWDQG YRQ&RQWURO$FWLYDWHG LVW
GDYRQDEKlQJLJXPZDVIUHLQH7UDQVLWLRQHVVLFKKDQGHOW
(LQHQRUPDOH7UDQVLWLRQRKQHHLQH%HGLQJXQJE]ZHLQH6\QFKURQLVDWLRQV7UDQVLWLRQ
ZLUG EHUHLWV DNWLYLHUW ZHQQ GHU .RQWUROOIOXVV GLH 7UDQVLWLRQ HUUHLFKW ’LHV EHGHXWHW
GDVVGLH7UDQVLWLRQQDFK(UUHLFKHQGHV=XVWDQGV&RQWURO$FWLYDWHGVRIRUW LQGHQ=X
VWDQG&RPPLWHG7UXHEHUJHKWGHUJOHLFK]HLWLJGHU(QG]XVWDQGLVW
:RUNIORZ5XQWLPH

(LQHQRUPDOH7UDQVLWLRQPLW%HGLQJXQJHQPXVVEHYRUGLH7UDQVLWLRQDNWLYLHUWZHUGHQ
NDQQGLH%HGLQJXQJHQDXVZHUWHQ’DVKHLWGDVV]XHUVWGLHHUIRUGHUOLFKHQ’DWHQIU
GLH $XVZHUWXQJ GHU %HGLQJXQJHQ ]XU 9HUIJXQJ VWHKHQ :HQQ GLH ’DWHQ EHUHLW
VWHKHQJHKWGLH7UDQVLWLRQLQGHQ=XVWDQG2EMHFW$FWLYDWHGEHU$QVFKOLHHQGZHU
GHQ GLH %HGLQJXQJHQ DXVJHZHUWHW XQG GLH 7UDQVLWLRQ EHILQGHW VLFK LP =XVWDQG
&XUUHQWO\(YDOXDWHG,Q%H]XJDXIGDV(UJHEQLVGHU%HGLQJXQJHQZLUGVFKOLHOLFKGHU
(QG]XVWDQG&RPPLWHG7UXHRGHU&RPPLWHG)DOVHHUUHLFKW
:HQQGLH7UDQVLWLRQGXUFKHLQ5ROOEDFN]XUFNJHVHW]WZLUGGDQQZLUGGHU=XVWDQGDXI
8QWRXFKHGJHVHW]W

 /HEHQV]\NOXVGHU$QZHQGXQJVSUR
JUDPPH
)U GLH $XVIKUXQJ XQG 8QWHUEUHFKXQJ YRQ:RUNIORZV LVW HVZLFKWLJ ]XZLVVHQ LQ
ZHOFKHP =XVWDQG VLFK GLH $QZHQGXQJVSURJUDPPH EHILQGHQ GLH LP 5DKPHQ GHV
:RUNIORZVJHUDGHDXVJHIKUWZHUGHQ’LH$UWGHU,QIRUPDWLRQHQGLHGHP:RUNIORZ
0DQDJHPHQW6\VWHP]XU9HUIJXQJVWHKHQKlQJWYRQGHU$UWGHU$QZHQGXQJVSUR
JUDPPHDE%HLGHU9RUVWHOOXQJGHV%XLOGWLPH0RGHOOVZXUGHEHUHLWVDXIGLHYLHUYHU
VFKLHGHQHQ$UWHQ YRQ$QZHQGXQJVSURJUDPPHQHLQJHJDQJHQ ,QGHU IROJHQGHQ$E
ELOGXQJVLQGGLH=XVWlQGHXQGhEHUJlQJH]ZLVFKHQGHQ=XVWlQGHQGDUJHVWHOOWGLHHLQ
$QZHQGXQJVSURJUDPPDQQHKPHQNDQQ


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$EELOGXQJ/HEHQV]\NOXVGHU$QZHQGXQJVSURJUDPPH

:RUNIORZ5XQWLPH

%HL GHU (U]HXJXQJ HLQHU:RUNIORZ,QVWDQ]ZHUGHQ DOOH $QZHQGXQJVSURJUDPPH DP
$QIDQJDXI8QWRXFKHGJHVHW]W%LV]XP6WDUWEOHLEWGDV$QZHQGXQJVSURJUDPPLQGLH
VHP=XVWDQG
:HQQEHLGHU9HUDUEHLWXQJGHV.RQWUROOIOXVVHVHLQ$NWLYLWlWVNQRWHQHUUHLFKWZLUGGDQQ
ZLUG GLH GD]XJHK|ULJH $NWLYLWlW JHVWDUWHW ,P )DOOH HLQHU HLQIDFKHQ$NWLYLWlWZHUGHQ
GLH ]X GHU $NWLYLWlW DVVR]LLHUWHQ $QZHQGXQJVSURJUDPPH JHVWDUWHW 6REDOG HLQ $Q
ZHQGXQJVSURJUDPPJHVWDUWHWZLUGZHFKVHOWGHU6WDWXVGHV$QZHQGXQJVSURJUDPPV
]X6WDUWHG
1DFKGHP HLQ $QZHQGXQJVSURJUDPP JHVWDUWHW LVW XQWHUVFKHLGHQ VLFK GLH )ROJH
]XVWlQGH LQ $EKlQJLJNHLW YRP 7\S GHV $QZHQGXQJVSURJUDPPV $QZHQGXQJVSUR
JUDPPH GLHZlKUHQG GHU $XVIKUXQJ NHLQHQ 6WDWXV ]XUFNJHEHQ N|QQHQ $QZHQ
GXQJVSURJUDPPH YRP 7\S  	  JHKHQ DQVFKOLHHQG LQ GHQ =XVWDQG 8QNQRZQ
EHU$OOHDQGHUHQ$QZHQGXQJVSURJUDPPH$QZHQGXQJVSURJUDPPHYRP7\S	
JHKHQLQGHQ)ROJH]XVWDQG3URFHVVLQJEHU)DOOVHLQVROFKHV$QZHQGXQJVSURJUDPP
VXVSHQGLHUW ZLUG ZLUG GLHV UHJLVWULHUW XQG GHU 6WDWXV GHV $QZHQGXQJVSURJUDPPV
ZLUG DXI:DLWLQJ JHVHW]W ,P *HJHQ]XJ ZLUG QDWUOLFK DXFK IHVWJHVWHOOW ZHQQ GDV
$QZHQGXQJVSURJUDPP ZHLWHU DXVJHIKUW ZLUG XQG GHU =XVWDQG ZHFKVHOW QDFK
3URFHVVLQJ]XUFN
:HQQGDV$QZHQGXQJVSURJUDPP]XP(QGHNRPPWHUUHLFKWHVHLQHYRQGUHL(QG
]XVWlQGHQ $XFK KLHU LVW HV VR GDVV GHU (QG]XVWDQGGDYRQDEKlQJW YRQZHOFKHP
7\SGDV$QZHQGXQJVSURJUDPPLVW,PHLQIDFKVWHQ)DOO$QZHQGXQJVSURJUDPPYRP
7\S  NDQQ YRP:RUNIORZ0DQDJHPHQW6\VWHP QXU IHVWJHVWHOOW ZHUGHQ GDVV HLQ
$QZHQGXQJVSURJUDPP ]XP (QGH JHNRPPHQ LVW ’LHVH $UW YRQ $QZHQGXQJVSUR
JUDPPHUUHLFKWQXUGHQ(QG]XVWDQG)LQLVKHG$OOHDQGHUHQ$UWHQYRQ$QZHQGXQJV
SURJUDPPH ELHWHQ ZHLWHUJHKHQGH ,QIRUPDWLRQHQ EHU GDV (UJHEQLV GHV $QZHQ
GXQJVSURJUDPPV HUIROJUHLFKHV (QGH RGHU QLFKW0|JOLFKH (QG]XVWlQGH GLHVHU $Q
ZHQGXQJVSURJUDPPHVLQG6XFFHVVIXO)LQLVKHGXQG)DLOHG
)DOOV HV GD]X NRPPW GDVV GHU:RUNIORZ E]Z GHU $NWLYLWlWVNQRWHQ ]XUFNJHIDKUHQ
ZHUGHQVROOGDQQPVVHQDXFKGLHLQGHU$XVIKUXQJEHILQGOLFKHQ$QZHQGXQJVSUR
JUDPPH ]XUFNJHVHW]W ZHUGHQ ’LHV LVW DOOHUGLQJV QXU IU $QZHQGXQJVSURJUDPPH
YRP7\SDXWRPDWLVFKP|JOLFKGDQXUGLHVH$UWYRQ$QZHQGXQJVSURJUDPPHLQ
3KDVHQ&RPPLW 3URWRNROO XQWHUVWW]W $OOH DQGHUHQ $UWHQ YRQ$QZHQGXQJVSURJUDP
PHQ XQWHUVWW]HQ GLHVHV 3URWRNROO QLFKW XQG PVVHQ LP =ZHLIHOVIDOO YRP %HQXW]HU
:RUNIORZ5XQWLPH

E]Z $GPLQLVWUDWRU GHV:RUNIORZ0DQDJHPHQW6\VWHPVPDQXHOO ]XUFNJHVHW]WZHU
GHQ

 /RJLVFKH)HKOHUXQG8QWHUEUHFKXQJHQ
’HU6FKZHUSXQNWGHV3URMHNWV$*(17:25.OLHJWDEHULQGHU%HKDQGOXQJVRJHQDQQWHU
ORJLVFKHU)HKOHUZHVKDOEGLH%HKDQGOXQJGLHVHU)HKOHUQ LP%OLFNSXQNWGHUDQVFKOLH
HQGHQ%HWUDFKWXQJOLHJHQVROO
%HLGHU9RUVWHOOXQJGHV3URMHNWV$*(17:25.ZXUGHEHUHLWVGDUDXIHLQJHJDQJHQGDVV
GLH (UNHQQXQJ YRQ ORJLVFKHQ )HKOHUQ XQG GLH $GDSWDWLRQ GHU :RUNIORZ,QVWDQ]HQ
GXUFKGLHDJHQWHQEDVLHUWH6FKLFKWGHV:RUNIORZ0DQDJHPHQW6\VWHPVJHOHLVWHWZLUG
’HP&RQWURO$JHQWNRPPWGDEHLGLH$XIJDEH ]XGLH ORJLVFKHQ)HKOHU ]XHUNHQQHQ
XQGGHU$GDSWDWLRQ$JHQWEDXWGLHEHWURIIHQHQ:RUNIORZ,QVWDQ]HQXP
’LH:RUNIORZ (QJLQH KDW LQ GLHVHP =XVDPPHQKDQJ GLH $XIJDEH GLH:RUNIORZ,Q
VWDQ]HQ]XXQWHUEUHFKHQGLHYRQHLQHPORJLVFKHQ)HKOHUQEHWURIIHQVLQG

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$EELOGXQJ8QWHUEUHFKXQJHLQHU:RUNIORZ,QVWDQ]

’DV 8QWHUEUHFKHQ HLQHU :RUNIORZ,QVWDQ] EHGHXWHW GDVV NHLQH $NWLYLWlW PHKU ]XU
$XVIKUXQJDQVWHKWXQGVLFKNHLQH$NWLYLWlWLQGHU$XVIKUXQJEHILQGHW
:RUNIORZ5XQWLPH

)UGDV%HLVSLHO$EELOGXQJZUGHGLHVEHGHXWHQGDVVGLH*DEHDOOHUQRFKQLFKW
YHUDEUHLFKWHQ0HGLNDPHQWHXQWHUEOHLEHQPXVV

’LH :RUNIORZ (QJLQH PXVV ]ZHL 6FKULWWH DXVIKUHQ XP HLQH :RUNIORZ,QVWDQ] ]X
XQWHUEUHFKHQ
 ’LH$XVIKUXQJDOOHUDQVWHKHQGHQ$NWLYLWlWHQGLHLP=XVWDQGFRQWURODFWLYDWHG
E]Z REMHFWDFWLYDWHG VLQG PXVV XQWHUEXQGHQ ZHUGHQ LQGHP NHLQH QHXHQ
:RUN,WHPVLQGLH:RUNOLVWHLQJHIJWZHUGHQ
 ’LH $XVIKUXQJ DOOHU $NWLYLWlWHQ GLH LP =XVWDQG FXUUHQWO\SURFHVVHG VLQG
PXVVXQWHUEURFKHQZHUGHQ

’HUHUVWH6FKULWW ]XU8QWHUEUHFKXQJHLQHU:RUNIORZ,QVWDQ] VWHOOWNHLQ3UREOHPGDU
GD GLH $NWLYLWlWHQ QRFK QLFKW DXVJHIKUWZXUGHQ’HPJHJHQEHU LVW GLH8QWHUEUH
FKXQJGHU$NWLYLWlWHQGLHEHUHLWVDXVJHIKUWZHUGHQHLQ3UREOHP
:HQQHLQH$NWLYLWlWNHLQ$QZHQGXQJVSURJUDPP]XJHRUGQHW LVWGDQQPXVVGHUYHU
DQWZRUWOLFKH%HQXW]HU LQIRUPLHUWZHUGHQXPGLH$XVIKUXQJGHU$NWLYLWlW]XYHUKLQ
GHUQ$QGHUQIDOOVLVWHLQH$NWLYLWlWPLWHLQHU5HLKHYRQ$QZHQGXQJVSURJUDPPHQYHU
NQSIW GLH LQ HLQHU KHWHURJHQHQ XQG YHUWHLOWHQ 8PJHEXQJ DXVJHIKUW ZHUGHQ ,P
5DKPHQGHV3URMHNWV$*(17:25.ZHUGHQYLHUYHUVFKLHGHQH$UWHQYRQ$QZHQGXQJV
SURJUDPPHQ XQWHUVFKLHGHQ GLH JDQ] XQWHUVFKLHGOLFKH 0|JOLFKNHLWHQ GHU 6WHXHUXQJ
ELHWHQ%HLGHU8QWHUEUHFKXQJGHU$NWLYLWlWPVVHQGLH$QZHQGXQJVSURJUDPPHGHP
]XIROJH HEHQIDOOV XQWHUEURFKHQ ZHUGHQ ’LH 8QWHUEUHFKXQJ HLQHV $QZHQGXQJVSUR
JUDPPVLVWGDYRQDEKlQJLJZHOFKH0|JOLFKNHLWHQGHU6WHXHUXQJGLH$QZHQGXQJKDW
:HQQ GLH $QZHQGXQJ NHLQ 5ROOEDFN RGHU .RPSHQVDWLRQ XQWHUVWW]WPXVV GHU YHU
DQWZRUWOLFKH%HQXW]HUE]Z$GPLQLVWUDWRULQIRUPLHUWZHUGHQXPGLH$QZHQGXQJPD
QXHOO]XXQWHUEUHFKHQXQGGLH$NWLRQHQGHU$QZHQGXQJUFNJlQJLJ]XPDFKHQ$OOH
$QZHQGXQJVSURJUDPPHGLHHLQ5ROOEDFNXQWHUVWW]HQRGHUHLQH.RPSHQVDWLRQVIXQN
WLRQ ]XU9HUIJXQJVWHOOHQ N|QQHQDXWRPDWLVFKYRQGHU:RUNIORZ(QJLQHXQWHUEUR
FKHQZHUGHQ’DEHL LVW GLH0|JOLFKNHLW GHU .RPSHQVDWLRQPLQLPDOH9RUUDXVVHW]XQJ
IUGLHDXWRPDWLVFKH8QWHUEUHFKXQJHLQHU$NWLYLWlW,QYLHOHQ)lOOHQZLH]XP%HLVSLHO
EHLGHU*DEHHLQHV0HGLNDPHQWVJLEWHVDXFKNHLQHDQGHUH0|JOLFKNHLWDOVGLH.RP
SHQVDWLRQ(UVWZHQQDOOH$QZHQGXQJVSURJUDPPHHLQHU$NWLYLWlWXQWHUEURFKHQVLQG
LVWDXFKGLH$NWLYLWlWXQWHUEURFKHQ
:RUNIORZ5XQWLPH

(LQ ZHLWHUHV 3UREOHP VWHOOHQ GLH ’DWHQ GDU GLH YRQ GHQ $QZHQGXQJVSURJUDPPHQ
ZlKUHQG GHU $XVIKUXQJ HU]HXJW RGHU PDQLSXOLHUW ZXUGHQ ’HP :RUNIORZ0D
QDJHPHQW6\VWHPPVVHQ QXU GLH ’DWHQ EHNDQQW VHLQ GLH IU GLH $XVIKUXQJ GHU
:RUNIORZ,QVWDQ]EHQ|WLJWZHUGHQ$OOHDQGHUHQ’DWHQPVVHQGLH$QZHQGXQJVSUR
JUDPPHGHP6\VWHPQLFKWEHNDQQWPDFKHQ’LHVKDWDEHU]XU)ROJHGDVVDXFKQXU
GLH$QZHQGXQJVSURJUDPPHbQGHUXQJHQDXIGHQ’DWHQUFNJlQJLJPDFKHQN|QQHQ
’LHVZLUGSUREOHPDWLVFKZHQQHLQ$QZHQGXQJVSURJUDPPZHGHU7UDQVDNWLRQHQXQ
WHUVWW]WQRFKHLQH.RPSHQVDWLRQ

)UGLH8QWHUEUHFKXQJGHU$NWLYLWlWHQHUJHEHQVLFKGDPLW]ZHLYHUVFKLHGHQH$QVlW]H
 ,GHDO ZlUH ZHQQ QXU GLH $NWLYLWlWHQ XQWHUEURFKHQ ZUGHQ GLH YRQ GHP
ORJLVFKHQ)HKOHUEHWURIIHQ VLQGXQGDOOHDQGHUHQDNWLYHQ$NWLYLWlWHQELV]XP
(QGH DXVJHIKUW ZUGHQ ’LHV ZUGH GDV 3UREOHP GHU 8QWHUEUHFKXQJ YRQ
$QZHQGXQJVSURJUDPPHQ DXI HLQ 0LQLPXP UHGX]LHUHQ ’HU 1DFKWHLO GLHVHV
$QVDW] ZlUH DOOHUGLQJV GDVV GLH $GDSWDWLRQ ELV ]XP (QGH DOOHU $NWLYLWlWHQ
ZDUWHQPVVWHXQGGLHV LP=ZHLIHO HLQ ODQJZLHULJHU3UR]HVVVHLQNDQQ’LHV
NDQQEHLDNXWHQ(UHLJQLVVHQGLHHLQHVRIRUWLJH5HDNWLRQHUIRUGHUQNHLQHDGl
TXDWH/|VXQJVHLQ6SH]LHOOGDGLH:RUNIORZ(QJLQHNHLQHJHQDXHQ$XVVDJHQ
EHU GLH ’DXHU GHU $XVIKUXQJ HLQ]HOQHU $NWLYLWlWHQPDFKHQ NDQQ GLHV LVW
SUREOHPDWLVFK
)U GDV %HLVSLHO ZUGH GDV EHGHXWHQ GDVV QXU GLH $NWLYLWlW 9HUDEUHLFKH
3UHGQLVRQXQWHUEURFKHQZLUGXQGDOOHDQGHUHQ$NWLYLWlWHQELV]XP(QGHDXV
JHIKUW ZHUGHQ /HLGHU NDQQ GLH:RUNIORZ (QJLQH NHLQH $XVVDJHQ EHU GLH
’DXHUGHUDQGHUHQDNWLYHQ$NWLYLWlWHQWUHIIHQVRGDVVEHLHLQHPGULQJHQGHQ
(UHLJQLVGLH8QWHUEUHFKXQJGHU:RUNIORZ,QVWDQ]]XODQJHGDXHUQNDQQ:HQQ
GHU 3DWLHQW ]XP %HLVSLHO DOOHUJLVFK DXI GDV 0HGLNDPHQW 3UHGQLVRQ UHDJLHUW
GDQQPXVVVRIRUWJHKDQGHOWZHUGHQXQGNDQQQLFKWJHZDUWHWZHUGHQELVDOOH
DQGHUHQ0HGLNDPHQWHYHUDEUHLFKWZXUGHQ

 (LQDQGHUHU$QVDW] LVWGDVVDOOHDNWLYHQ$NWLYLWlWHQVRIRUWXQWHUEURFKHQZHU
GHQXQDEKlQJLJGDYRQREVLHYRPORJLVFKHQ)HKOHUEHWURIIHQVLQGRGHUQLFKW
’LHVLPSOL]LHUWGDVVDXFKDOOHDNWLYHQ$QZHQGXQJVSURJUDPPHGHU:RUNIORZ
,QVWDQ]VRIRUWEHHQGHWZHUGHQPVVHQ$OOH$QZHQGXQJVSURJUDPPHGLHVLFK
DXWRPDWLVFK]XUFNIDKUHQODVVHQPVVHQYRP:RUNIORZ0DQDJHPHQW6\VWHP
:RUNIORZ5XQWLPH

XQWHUEURFKHQZHUGHQXQGIUDOOHDQGHUHQ$QZHQGXQJVSURJUDPPHPXVVGHU
$GPLQLVWUDWRU EHQDFKULFKWLJW ZHUGHQ GDPLW GLHVHU GLH $QZHQGXQJVSUR
JUDPPHEHHQGHW’HU9RUWHLOGLHVHU9DULDQWHLVWGDVVGLH8QWHUEUHFKXQJVHKU
VFKQHOO HUIROJWXQGVRPLW VFKQHOO DXIDNXWH(UHLJQLVVH UHDJLHUWZHUGHQNDQQ
’HPJHJHQEHU VWHKW GHU 1DFKWHLO GDVV GDGXUFK $NWLYLWlWHQZLHGHUKROW DXV
JHIKUWZHUGHQPVVHQGLHQLFKWYRQGLHVHP(UHLJQLVEHWURIIHQZDUHQ
$P %HLVSLHO ZUGH GLHVHV 9HUIDKUHQ EHGHXWHQ GDVV DOOH $NWLYLWlWHQ XQWHU
EURFKHQZHUGHQXQGGHU3DWLHQW NHLQ0HGLNDPHQWYHUDEUHLFKWEHNRPPWELV
GLHbQGHUXQJHQDP:RUNIORZYRUJHQRPPHQVLQG’HU1DFKWHLOGLHVH9HUIDK
UHQV LVWGDVVDXFKGLH*DEHGHU0HGLNDPHQWHDEJHVHW]WZLUGGLHQLFKWYRQ
GHPORJLVFKHQ)HKOHUEHWURIIHQVLQG,PVFKOLPPVWHQ)DOON|QQWHGLHVKHLHQ
GDVV GHU 3DWLHQW OHEHQVZLFKWLJH 0HGLNDPHQWH QLFKW PHKU HUKlOW ZHLO GHUHQ
9HUDEUHLFKXQJXQWHUEURFKHQZXUGH

,P GHU]HLWLJHQ 6WDGLXP GHV 3URMHNWV $*(17:25. ZLUG IU GLH 8QWHUEUHFKXQJ GHU
:RUNIORZ,QVWDQ]HQGHU ]ZHLWH$QVDW]YHUIROJW ,QGHU=XNXQIWZlUHHVZQVFKHQV
ZHUWZHQQGLHEHLGHQ$QVlW]HNRPELQLHUWZHUGHQN|QQWHQ=LHOPVVWHHVVHLQQXU
GLHDNWLYHQ$NWLYLWlWHQ]XXQWHUEUHFKHQGLHYRQGHPORJLVFKHQ)HKOHUEHWURIIHQVLQG
RGHUGHUHQ$XVIKUXQJVGDXHU]XODQJLVW’D]XPVVWHDEHUHLQH(QWVFKHLGXQJEHU
GLH’ULQJOLFKNHLWGHV(UHLJQLVVHVJHWURIIHQZHUGHQXPHLQHPD[LPDOH:DUWH]HLWIHVW
]XOHJHQELVGLH:RUNIORZ,QVWDQ]XQWHUEURFKHQLVW

 :RUNOLVW
’LH:RUNOLVW HQWKlOW HLQH /LVWH GHU:RUN ,WHPV IU GLH %HQXW]HU GHV:RUNIORZ0D
QDJHPHQW6\VWHPV (LQ:RUN ,WHP LVW LQ GLHVHP .RQWH[W GLH 5HSUlVHQWDWLRQ HLQHV
$UEHLWVVFKULWWHV LQQHUKDOEHLQHV:RUNIORZVGHUYRQHLQHPEHVWLPPWHQ%HQXW]HUGHV
:RUNIORZ0DQDJHPHQW6\VWHPV DXVJHIKUW ZHUGHQ PXVV ’LH :RUNOLVW VWHOOW GDPLW
GLH6FKQLWWVWHOOH]ZLVFKHQ:RUNOLVW+DQGOHUDXIGHUHLQHQ6HLWHXQG:RUNIORZ(QJLQH
DXIGHUDQGHUHQ6HLWH

’HU:RUNOLVW+DQGOHULVWLQGHQPHLVWHQ,PSOHPHQWLHUXQJHQYRQ:RUNIORZ0DQDJHPHQW6\VWHPHQ7HLO
GHV:RUNIORZ&OLHQWV
:RUNIORZ5XQWLPH

,PHLQIDFKVWHQ)DOO IXQNWLRQLHUWGLH:RUNOLVWVRGDVVGLH:RUNIORZ(QJLQHIU MHGHQ
$UEHLWVVFKULWW GHU YRQ HLQHP %HQXW]HU DXVJHIKUW ZHUGHQPXVV GLH HUIRUGHUOLFKHQ
:RUN,WHPVLQGLH/LVWHHLQIJWXQGGHU:RUNOLVW+DQGOHUGLH:RUN,WHPVDXVGHU/LVWH
DEUXIWXPVLHGHP%HQXW]HU]XU$XVIKUXQJGHU$UEHLWVVFKULWWHDQ]X]HLJHQ
’XUFKGLH,QWHJUDWLRQGHV:RUNOLVW+DQGOHUVLQGHQ:RUNIORZ&OLHQWHUJLEWVLFKGDVV
GHU:RUNOLVW+DQGOHUYHUWHLOWDUEHLWHW’LHVKDW]XU)ROJHGDVVHVYHUVFKLHGHQH0|J
OLFKNHLWHQIUGLH,PSOHPHQWLHUXQJGHU:RUNOLVWJLEWXPGLHVH]XXQWHUVWW]HQ,QGHU
)ROJHVROOHQYLHUYHUVFKLHGHQH$QVlW]H$EELOGXQJHUOlXWHUWZHUGHQ>+2/@

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Workflow Client
Application
Workflow Client
Application
Workflow Client
Application
Worklist
Access
Worklist
Access
Worklist
Access
Workflow-
Engine
Workflow-
Engine
Workflow-
Engine
Worklist
Worklist
Worklist
Client
enviroment
Server
enviroment
Common API
local
call
X.400
etc. RPC
etc.
Host based
Model
Shared Filestore
Model
Electronic Mail
Model
Procedure Call or
Message Passing
Model 
$EELOGXQJ9HUVFKLHGHQH$QVlW]HIUGLH:RUNOLVWQDFK>+2/@

 +RVWEDVHG0RGHO
’DVHUVWH0RGHOOJHKWYRQHLQHP+RVWEDVLHUWHQ$QVDW]DXVZREHL:RUNIORZ
(QJLQHXQG:RUNIORZ&OLHQWDXIGHP+RVWODXIHQXQGGDV8VHU,QWHUIDFHSHU
7HUPLQDORGHU5HPRWH/RJLQ]XP%HQXW]HUH[SRUWLHUWZLUG,QGLHVHP)DOOEH
ILQGHQVLFKVRZRKO:RUNOLVWDOVDXFK:RUNOLVW+DQGOHUDXIGHPJOHLFKHQ5HFK
QHUXQGGLH.RPPXQLNDWLRQ]ZLVFKHQGHQ.RPSRQHQWHQNDQQORNDOHUIROJHQ

 6KDUHG)LOHVWRUH0RGHO
’DV]ZHLWH0RGHOOJHKWHUVWPDOLJYRQHLQHUYHUWHLOWHQ8PJHEXQJDXV LQGHU
:RUNIORZ(QJLQHXQG:RUNIORZ&OLHQWQLFKWDXIGHPJOHLFKHQ5HFKQHUDXVJH
IKUWZHUGHQ’LH.RPPXQLNDWLRQ]ZLVFKHQ:RUNOLVWXQG:RUNOLVW+DQGOHUVROO
:RUNIORZ5XQWLPH

DOOHUGLQJVQLFKWGLUHNWHUIROJHQVRQGHUQEHUHLQHJHPHLQVDPH’DWHQTXHOOH
’LHVHJHPHLQVDPH’DWHQTXHOOH OLHJW ]ZLVFKHQ:RUNOLVWXQG:RUNOLVW+DQGOHU
XQGHVNDQQYRQEHLGHQ6HLWHQGDUDXI]XJHJULIIHQZHUGHQ

 (OHFWURQLF0DLO0RGHO
’DVGULWWH0RGHOOJHKWGDYRQDXVGDVVGLH9HUWHLOXQJYRQ:RUN,WHPVDQGLH
%HQXW]HUDQDORJ]XP9HUVHQGHQYRQHOHNWURQLVFKHU3RVW(0DLOLVW$XVGLH
VHP *UXQGH ZHUGHQ GLH 0HFKDQLVPHQ GHU HOHNWURQLVFKHQ 3RVW ]XU .RP
PXQLNDWLRQ]ZLVFKHQ:RUNOLVWXQG:RUNOLVW+DQGOHUYHUZHQGHW%HLGLHVHP$Q
VDW] LVWHVDOOHUGLQJVHUIRUGHUOLFKGLH :RUN,WHPVDQDOOH&OLHQWV]XVHQGHQ
GLH GDQQ HQWVFKHLGHQZHOFKH:RUN ,WHPV ORNDO DXVJHIKUWZHUGHQPVVHQ
’LHV KDW ]XU )ROJH GDVV LQ GLHVHP 6]HQDULR GLH :RUNOLVW EOLFKHUZHLVH DXI
6HLWHQGHV&OLHQWVDQJHVLHGHOWLVW

 3URFHGXUH&DOORGHU0HVVDJH3DVVLQJ0RGHO
’DV OHW]WH 0RGHOO JHKW YRQ HLQHU &OLHQW6HUYHU.RPPXQLNDWLRQ ]ZLVFKHQ
:RUNOLVW XQG:RUNOLVW +DQGOHU DXV ’LH $UW GHU .RPPXQLNDWLRQ RE 6RFNHWV
RGHU5HPRWH3URFHGXUH&DOOLVWKLHUEHLGHUNRQNUHWHQ,PSOHPHQWLHUXQJEHU
ODVVHQ ’HU 9RUWHLO GLHVHV $QVDW]HV LVW HV GDVV GLH:RUNOLVW DXFK DOV HLJHQ
VWlQGLJH .RPSRQHQWH LPSOHPHQWLHUW ZHUGHQ NDQQ ’LHV ELHWHW VLFK VSH]LHOO
GDQQDQZHQQPHKUHUH:RUNIORZ(QJLQHVHLQJHVHW]WZHUGHQVROOHQGLHHLQH
JHPHLQVDPH:RUNOLVWEHQXW]HQ

,P5DKPHQGHV3URMHNWHV$*(17:25.ZXUGHVLFKIUGDV OHW]WH0RGHOOHQWVFKLHGHQ
ZHLOHVGLHJU|WP|JOLFKH)UHLKHLWEH]JOLFKGHU,PSOHPHQWLHUXQJELHWHW,PPRPHQ
WDQHQ 6WDGLXP GHV 3URMHNWHV $*(17:25. ZLUG GDYRQ DXVJHJDQJHQ GDVV QXU HLQH
HLQ]HOQH:RUNIORZ (QJLQH HLQ]XVHW]WZLUG (V LVW DEHU ]X HLQHP VSlWHUHQ=HLWSXQNW
GXUFKDXVGHQNEDUPHKUHUH:RUNIORZ(QJLQHV ]XNRSSHOQXPGLH3HUIRUPDQFHXQG
GLH6NDOLHUEDUNHLWGHV:RUNIORZ0DQDJHPHQW6\VWHPV]XYHUEHVVHUQ,QGLHVHU6LWXD
WLRQ OLHH VLFKPLWGHP0HVVDJH3DVVLQJ0RGHOODXIHLQIDFKH:HLVHGLH:RUNOLVWDOV

’LH$UW GHU’DWHQTXHOOH LVWQLFKW IHVWJHOHJWGKHVNDQQVLFKGDEHLXPHLQH’DWHL’DWHQEDQNRGHU
HWZDVlKQOLFKHQKDQGHOQ
:RUNIORZ5XQWLPH

HLJHQVWlQGLJH .RPSRQHQWH UHDOLVLHUHQ GLH YRQ DOOHQ:RUNIORZ (QJLQHV JHPHLQVDP
JHQXW]WZHUGHQN|QQWH

 :RUNIORZ&OLHQWV
’HU:RUNIORZ&OLHQW LVW QHEHQ GHP:RUNIORZ (GLWRU GDV ]ZHLWH JUDSKLVFKH:HUN
]HXJEHUGDVGHU%HQXW]HUPLWGHP:RUNIORZ0DQDJHPHQW6\VWHPLQWHUDJLHUW

’HU%HQXW]HUQXW]WGHQ:RUNIORZ&OLHQWGD]XXP]ZHL$UWHQYRQ$XIJDEHQGXUFK]X
IKUHQ
 $GPLQLVWUDWLYH $XIJDEHQZLH GDV (U]HXJHQ $XVIKUHQ RGHU $EEUHFKHQ YRQ
:RUNIORZ,QVWDQ]HQ
 %HQXW]HUVSH]LILVFKH$XIJDEHZLHGLH$XVIKUXQJYRQ$NWLYLWlWHQ

8PGLHVH$XIJDEHQUHDOLVLHUHQ]XN|QQHQPXVVGHU:RUNIORZ&OLHQWVHKUHQJPLWGHU
:RUNIORZ(QJLQHXQGGHU&25%$0DQDJHPHQW/D\HU]XVDPPHQDUEHLWHQ’LH&25%$
0DQDJHPHQW /D\HUZLUGEHQ|WLJWXP$QZHQGXQJVSURJUDPPHDXV]XIKUHQXQGGLH
QRWZHQGLJHQ ’DWHQ IU GLH $QZHQGXQJVSURJUDPPH EHUHLW]XVWHOOHQ ’LH :RUNIORZ
(QJLQHZLUG JHEUDXFKW XP HLQHUVHLWV GLH DGPLQLVWUDWLYHQ $XIJDEHQ QDFK]XNRPPHQ
XQGDQGHUHUVHLWVXPGLH:RUN,WHPVDXVGHU:RUNOLVWDE]XUXIHQ’DEHLUHSUlVHQWLH
UHQGLH:RUN,WHPVGLH$NWLRQHQGLHGHU%HQXW]HUDXVIKUHQPXVV


CORBA Management Layer
Workflow EngineWorkflow Client
Data Application Data Application
Client Client Server
Workflow Client

$EELOGXQJ:RUNIORZ&OLHQWV
:RUNIORZ5XQWLPH

 :RUNOLVW+DQGOHU
’HU:RUNOLVW+DQGOHULVWHLQH6RIWZDUHNRPSRQHQWHGLH7HLOGHV:RUNIORZ&OLHQWVLVW
$XIJDEH GHV:RUNOLVW +DQGOHUV LVW GLH .RRSHUDWLRQPLW GHU:RUNOLVW DXI 6HLWHQ GHV
6HUYHUV(LQHUVHLWVUXIWGHU:RUNOLVW+DQGOHUDOOH:RUN,WHPVDXVGHU:RUNOLVWDEGLH
GHU%HQXW]HUDXVIKUHQVROOXQGDQGHUHUVHLWVLQIRUPLHUWHUGLH:RUNOLVWEHUGHQ6WD
WXVGHUDXVJHIKUWHQ:RUN,WHPV

 8VHU,QWHUIDFH
’DV 8VHU ,QWHUIDFH LVW GLH JUDSKLVFKH 2EHUIOlFKH GHV :RUNIORZ &OLHQW hEHU GLHVH
6FKQLWWVWHOOHDUEHLWHWGHU%HQXW]HUPLWGHP:RUNIORZ0DQDJHPHQW6\VWHP%HYRUGHU
1XW]HUPLWGHP6\VWHPDUEHLWHQNDQQPXVVHUVLFKDQPHOGHQ0LWWHOVGHU$QPHOGXQJ
DP6\VWHPZLUGGHU%HQXW]HUHLQHP5HFKQHU]XJHRUGQHWVRGDVVGHU%HQXW]HUGLH
$XIJDEHQHUKlOWGLHIULKQEHVWLPPWVLQG’LH:RUN,WHPVGLHGHU:RUNOLVW+DQGOHU
YRQGHU:RUNOLVWDEUXIWZHUGHQ LQGHU)RUPHLQHV(0DLO&OLHQWVVRUWLHUWDXIJHOLVWHW
’HU%HQXW]HUNDQQGDQQGXUFK$QNOLFNHQGLHVHU(LQWUlJHGHU/LVWHGLHHQWVSUHFKHQGH
$XIJDEHDXVIKUHQXQGGLHQRWZHQGLJHQ$QZHQGXQJVSURJUDPPHVWDUWHQ1DFKGHP
GLH$XIJDEHHUOHGLJW LVWZLUGVLHDXVGHU/LVWHHQWIHUQWXQGZLUGYRP:RUNIORZ0D
QDJHPHQW6\VWHPDOV EHHQGHWDQJHVHKHQ$P(QGHGHU$UEHLWPHOGHW VLFKGHU%H
QXW]HUDP6\VWHPDEXP]XVLJQDOLVLHUHQGDVVHUNHLQHZHLWHUHQ$XIJDEHQDXVIKUW
’DV:RUNIORZ0DQDJHPHQW6\VWHPRUGQHWGDQQGLH$XIJDEHQDQGHUHQ%HQXW]HUQ]X
GLHGLHVHDXVIKUHQN|QQHQ

’DWDEDVH$FFHVV/D\HU

 ’DWDEDVH$FFHVV/D\HU
’LHVHV.DSLWHOGLVNXWLHUWGLH3UREOHPHGLHEHLGHU(QWZLFNOXQJHLQHUREMHNWRULHQWLHUWHQ
$QZHQGXQJHQWVWHKHQZHQQGLHVHHLQHUHODWLRQDOHRGHUREMHNWUHODWLRQDOH’DWHQEDQN
]XU 6SHLFKHUXQJ GHU ’DWHQ YHUZHQGHW ’DV KDXSWVlFKOLFKH 3UREOHP EHVWHKW GDULQ
GDVV GLH .RQ]HSWH GHU REMHNWRULHQWLHUWHQ 3URJUDPPLHUVSUDFKH XQG GHU UHODWLRQDOHQ
’DWHQEDQNYRQHLQDQGHUGLIIHULHUHQ(LQP|JOLFKHU$QVDW]]XU/|VXQJGLHVHV3UREOHPV
VWHOOWHLQHVRJHQDQQWH’DWDEDVH$FFHVV/D\HUGDU

Object-oriented Language (C++, Smalltalk, Java, ...)
Relational Database Access Layer
Relational Database (IBM DB2, MS SQL, Sybase SQL, ...)

$EELOGXQJ’DWDEDVH$FFHVV/D\HU

’LH ’DWDEDVH $FFHVV /D\HU ELOGHW GDEHL GDV %LQGHJOLHG ]ZLVFKHQ REMHNWRULHQWLHUWHP
3DUDGLJPD XQG GHP.RQ]HSW GHU UHODWLRQDOHQ’DWHQEDQN )U GDV$QZHQGXQJVSUR
JUDPPEHGHXWHWGLHVGDVVGLH’DWDEDVH$FFHVV/D\HUGLH3HUVLVWHQ]XQG.RQVLVWHQ]
GHU 2EMHNWH JDUDQWLHUW XQG GLH GDWHQEDQNVSH]LILVFKHQ 6SHLFKHUXQJVVWUXNWXUHQ YHU
ELUJW
,P5DKPHQGHV3URMHNWHV$*(17:25.ZLUGGLH’DWDEDVH$FFHVV/D\HUGD]XYHUZHQ
GHWXP:RUNIORZ(GLWRUXQG:RUNIORZ(QJLQHHLQH6FKQLWWVWHOOH]XU%XLOGWLPHXQG
5XQWLPH’DWHQEDQN ]XU9HUIJXQJ]X VWHOOHQ’DPLW VROOGDV(U]HXJHQbQGHUQXQG
/|VFKHQYRQ:RUNIORZ’HILQLWLRQHQXQG:RUNIORZ,QVWDQ]HQHUP|JOLFKWZHUGHQ’D
GXUFKGDVVGHU4XHOOFRGH]XU’DWHQEDQN3URJUDPPLHUXQJDXVGHQ.RPSRQHQWHQGHV
’DWDEDVH$FFHVV/D\HU

:RUNIORZ0DQDJHPHQW6\VWHPV H[WUDKLHUW ZXUGH LVW HV UHODWLY HLQIDFK ]X HLQHP
VSlWHUHQ=HLWSXQNWDXFKDQGHUHQ.RPSRQHQWHQGHV6\VWHPGHQ=XJULIIDXIGLH’D
WHQEDQNHQ ]X HUP|JOLFKHQ 6SH]LHOO IU 7HLOH GHU DJHQWHQEDVLHUWHQ 6FKLFKW LVW GLHV
GHQNEDUXPLKQHQ=XJDQJ]XGHQ:RUNIORZ,QVWDQ]HQ]XHUP|JOLFKHQ
,Q>723@ILQGHWVLFKDXFKHLQ%HLVSLHOIUGHQ(LQVDW]HLQHU’DWDEDVH$FFHVV/D\HU
LP5DKPHQHLQHVNRPPHU]LHOOHQ3URMHNWHV’LHV]HLJWGDVVGDV.RQ]HSWGHU’DWDEDVH
$FFHVV/D\HUDOV%LQGHJOLHG]ZLVFKHQ$QZHQGXQJVSURJUDPPXQGUHODWLRQDOHP’DWHQ
EDQNV\VWHPDOOJHPHLQDQHUNDQQWLVW
,PZHLWHUHQ9HUODXIGHV.DSLWHOVZLUGGLH$UFKLWHNWXUGHU’DWDEDVH$FFHVV/D\HUGH
WDLOOLHUWHU EHVFKULHEHQ XQG DXI 3UREOHPH XQG /|VXQJHQ EHL GHU 5HDOLVLHUXQJ GLHVHU
.RPSRQHQWHHLQJHJDQJHQ

 $UFKLWHNWXUGHU’DWDEDVH$FFHVV
/D\HU
’HU$XIEDXGHU’DWDEDVH$FFHVV/D\HUOlVVWVLFKLQGHUIROJHQGHQGUHLVFKLFKWLJHQ$U
FKLWHNWXUGDUVWHOOHQ$EELOGXQJ

SQL Layer
Entity Layer
Object Layer
Application Layer
Database Managememt System
SQL Query
Mapping
Objects
Pointer
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$EELOGXQJ$UFKLWHNWXUGHU’DWDEDVH$FFHVV/D\HU

’DWDEDVH$FFHVV/D\HU

 64//D\HU
’LH64//D\HU LVWGLHXQWHUVWH6FKLFKWGHU’DWDEDVH$FFHVV/D\HUXQGELOGHW
GLH6FKQLWWVWHOOH]XP]XJUXQGHOLHJHQGHQ’DWHQEDQNV\VWHP’LH)XQNWLRQGLH
VHU6FKLFKWEHVWHKWGDULQ DOOH$NWLRQHQDXIGHU’DWHQEDQNDXV]XIKUHQ’LH
6FKLFKWLVWLQGHU/DJH’DWHQVlW]H]XOHVHQHLQ]XIJHQ]XlQGHUQXQG]XO|
VFKHQ’LHGD]XQRWZHQGLJHQ64/6WDWHPHQWVZHUGHQYRQGLHVHU6FKLFKWHU
]HXJW

 (QWLW\/D\HU
’LH(QWLW\6FKLFKW LVWGLH]HQWUDOH6FKLFKWGHU’DWDEDVH$FFHVV/D\HUXQG LKU
IlOOWGLHZLFKWLJVWH$XIJDEH]XQlPOLFKGLH$EELOGXQJGHU2EMHNWDXIGLHGD]X
JHK|ULJHQ 5HODWLRQHQ ’LH $XIJDEH LVW GDGXUFK VR DQVSUXFKVYROO GDVV ]ZL
VFKHQYHUVFKLHGHQHQ2EMHNWHQ%H]LHKXQJHQEHVWHKHQGLHDXI(EHQHGHU5H
ODWLRQHQHEHQIDOOVDE]XELOGHQVLQGVLHKH.RPSOH[H2EMHNWH

 2EMHFW/D\HU
’LHREHUVWH6FKLFKWGHU’DWDEDVH$FFHVV/D\HUELOGHWGLH2EMHFW/D\HUZHOFKH
GLH6FKQLWWVWHOOH]XUGDUUEHUOLHJHQGHQ$QZHQGXQJELOGHW’LH)XQNWLRQGLHVHU
6FKLFKWEHVWHKWGDULQGHU$QZHQGXQJGLHEHQ|WLJWHQ’DWHQLQ)RUPYRQ2E
MHNWHQ ]XU 9HUIJXQJ ]X VWHOOHQ ’LH $QZHQGXQJ VLHKW YRQ GHU GDUUXQWHUOLH
JHQGHQ ’DWHQEDQN XQG GHQ ’DWHQVWUXNWXUHQ QLFKWV ’LH $QZHQGXQJ NDQQ
YROOVWlQGLJ DXI2EMHNWHQ DUEHLWHQ’LHV EHGHXWHWGDVVGLH$QZHQGXQJQHXH
2EMHNWH DQOHJHQ NDQQ GHQ ,QKDOW YRQ2EMHNWHQ lQGHUQ NDQQXQGDXFK2E
MHNWH O|VFKHQNDQQ’LH2EMHNW/D\HUPXVVGLH2EMHNWHYHUZDOWHQVLHKH
2EMHNW0DQDJHPHQW GLH 3HUVLVWHQ] GHU ’DWHQ JHZlKUOHLVWHQ VLHKH 
3HUVLVWHQ]YRQ2EMHNWHQXQGGLHGD]XQRWZHQGLJHQ$NWLRQHQDXIGHU’DWHQ
EDQNDQVWRHQ


(LQHZLFKWLJH9RUDXVVHW]XQJ IUGLH$UEHLWGHU’DWDEDVH$FFHVV/D\HU LVWGDVVDOOH
2EMHNWHGLHZlKUHQGGHU$XVIKUXQJGHUGDUUEHUOLHJHQGHQ$QZHQGXQJYHUZHQGHW
ZHUGHQYRQGHU’DWDEDVH$FFHVV/D\HUHU]HXJWXQGYHUZDOWHWZHUGHQXPGLH3HU
VLVWHQ] GHU 2EMHNWH ]XJHVLFKHUW ZHUGHQ NDQQ :HQQ ]XP %HLVSLHO GLH :RUNIORZ
’DWDEDVH$FFHVV/D\HU

(QJLQH HLQHQHXH:RUNIORZ,QVWDQ] HU]HXJWGDQQPXVVGLH’DWDEDVH$FFHVV/D\HU
GLH QRWZHQGLJHQ 2EMHNWH HU]HXJHQ XQG YHUZDOWHQ XP VSlWHU GLH ’DWHQ GHU
:RUNIORZ,QVWDQ]LQGHU5XQWLPH’DWHQEDQN]XVLFKHUQ
’LH2EMHNWH GLH GLH’DWDEDVH $FFHVV /D\HU YHUZDOWHWZHUGHQ VRODQJH QLFKW LQ GLH
’DWHQEDQNJHVLFKHUWELVGLHGDUUEHUOLHJHQGH$QZHQGXQJGLHVH[SOL]LWDQIRUGHUW$XV
GLHVHP*UXQGHLVWHVZLFKWLJGDVVGLH$QZHQGXQJGLH6LFKHUXQJGHU’DWHQDQRUGQHW
ZHQQHLQNRQVLVWHQWHU=XVWDQGHUUHLFKWZLUG

 3HUVLVWHQ]YRQ2EMHNWHQ
(LQHGHUZLFKWLJVWHQ=XVLFKHUXQJHQGHU’DWDEDVH$FFHVV/D\HUDQGLHGDUUEHUOLHJHQ
GHQ$QZHQGXQJ LVW GDVV DOOH2EMHNWH SHUVLVWHQW VLQG’LHVH=XVLFKHUXQJEHGHXWHW
GDVVQDFKHLQHP6LFKHUXQJVSXQNWDOOH’DWHQGHU]XVLFKHUQGHQ2EMHNWHLQGHU’DWHQ
EDQNJHVSHLFKHUWVLQG’LHVOlVVWVLFKDXI]ZHL$UWHQHUUHLFKHQ

’LH HUVWH 0|JOLFKNHLW LVW MHGHP 2EMHNW HLQHQ HLQGHXWLJHQ 6WDWXV ]X]XRUGQHQ ’HU
2EMHNW6WDWXVJLEWDQREGLH’DWHQGHV2EMHNWVEHUHLWVLQGHU’DWHQEDQNJHVSHLFKHUW
VLQGE]ZREVLFKGLH’DWHQGHV2EMHNWVVHLWGHUOHW]WHQ6SHLFKHUXQJJHlQGHUWKDEHQ
%HL(UUHLFKHQHLQHV6LFKHUXQJVSXQNWHVZLUGGDQQDQKDQGGHV2EMHNW6WDWXVHQWVFKLH
GHQZLHPLWGHQ’DWHQGHV2EMHNWHVYHUIDKUHQZHUGHQPXVV

-HGHV2EMHNWEHILQGHWLQHLQHPGHUIROJHQGHQ=XVWlQGH
 DFWLYH
(LQ2EMHNWKDWGHQ6WDWXVDFWLYHZHQQGLH’DWHQGHV2EMHNWVDXVGHU’DWHQ
EDQN DXVJHOHVHQ ZXUGHQ XQG VHLWGHP QLFKWPRGLIL]LHUW ZXUGHQ %HLP (UUHL
FKHQHLQHV6LFKHUXQJVSXQNWHVEUDXFKHQGLH’DWHQGHV2EMHNWVQLFKWJHVLFKHUW
ZHUGHQGDVLHVLFKQLFKWJHlQGHUWKDEHQ
1DFK (UUHLFKHQ HLQHV6LFKHUXQJVSXQNWHVZHUGHQDOOH DNWLYHQ2EMHNWH LQ GHQ
6WDWXVDFWLYHYHUVHW]WGDVLHGLHJOHLFKHQ’DWHQZLHGLH’DWHQEDQNHQWKDOWHQ
1LFKWPHKUEHQ|WLJWH2EMHNWHZHUGHQKLQJHJHQDXVGHP6SHLFKHUHQWIHUQWGD
GHUHQ’DWHQDXFKDXVGHU’DWHQEDQNJHO|VFKWZXUGHQ

’DWDEDVH$FFHVV/D\HU

 PRGLILHG
(LQ2EMHNWKDWGHQ6WDWXVPRGLILHGZHQQGLH’DWHQGHV2EMHNWVDXVGHU’D
WHQEDQNJHOHVHQZXUGHQXQGLQGHU=ZLVFKHQ]HLWJHlQGHUWZXUGHQ%HLP(U
UHLFKHQHLQHV6LFKHUXQJVSXQNWHVPVVHQGLH]XJHK|ULJHQ’DWHQLQGHU’DWHQ
EDQNDNWXDOLVLHUW83’$7(ZHUGHQ

 GHOHWHG
(LQ2EMHNWGDVGHQ6WDWXVGHOHWHGKDWZLUGQLFKWPHKUEHQ|WLJW’LH’DWHQ
GLHVHV2EMHNWVVLQGDEHUQRFK LQGHU’DWHQEDQNXQGPVVHQEHLP(UUHLFKHQ
GHVQlFKVWHQ6LFKHUXQJVSXQNWDXVGHU’DWHQEDQNJHO|VFKW’(/(7(ZHUGHQ

 QHZ
(LQ2EMHNWPLWGHP6WDWXVQHZLVWQHXHU]HXJWZRUGHQXQGGLH’DWHQGLHVHV
2EMHNWV VLQG QRFK QLFKW LQ GHU ’DWHQEDQN JHVSHLFKHUW ,P QlFKVWHQ 6LFKH
UXQJVSXQNWLQGLH’DWHQEDQNHLQJHEUDFKW,16(57ZHUGHQ

 QHZBGHOHWHG
(LQ2EMHNWPLWGHP6WDWXVQHZBGHOHWHGZXUGHQHXHU]HXJWXQGZLUG LQGHU
=ZLVFKHQ]HLWDEHUQLFKWPHKUEHQ|WLJW(LQVROFKHV2EMHNWKDWNHLQHQ(LQIOXVV
DXIGLH’DWHQEDQNXQGNDQQGHVZHJHQVRIRUWDXVGHP6SHLFKHUHQWIHUQWZHU
GHQ

’LHIROJHQGH$EELOGXQJ$EELOGXQJ]HLJWGLHP|JOLFKHQhEHUJlQJH]ZLVFKHQGHQ
YHUVFKLHGHQHQ=XVWlQGHQGHU2EMHNWH’LH$EELOGXQJ]HLJWDXHUGHPGDVVHLQ2EMHNW
HQWZHGHUQHXHU]HXJWZLUGQHZRGHUDXV’DWHQGHU’DWHQEDQNHUVWHOOWZLUGUHDG

’DWDEDVH$FFHVV/D\HU

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$EELOGXQJ2EMHNW6WDWXV’LDJUDPP

’HU 9RUWHLO GLHVHV 9HUIDKUHQV EHVWHKW GDULQ GDVV GLH %HODVWXQJ GHV ’DWHQEDQN
V\VWHPVDXIHLQ0LQLPXPUHGX]LHUWZLUG(VZHUGHQLPPHUQXUGLH’DWHQLQGHU’D
WHQEDQNJHlQGHUWZRVLFKGHU6WDWXVGHVGD]XJHK|ULJHQ2EMHNWVJHlQGHUWKDW
’LH 1DFKWHLOH GLHVHV 9HUIDKUHQV VLQG GDVV MHGHV 2EMHNW ]XVlW]OLFKH ,QIRUPDWLRQHQ
EHUGHQ6WDWXVPLWIKUHQPXVVXQGQLFKWPHKUEHQ|WLJWH2EMHNWHHUVWEHL(UUHLFKHQ
GHVQlFKVWHQ6LFKHUXQJVSXQNWHVDXVGHP6SHLFKHUJHO|VFKWZHUGHQN|QQHQ%HLHL
QHUNOHLQHQ$Q]DKOYRQ2EMHNWHQVLQGGLH1DFKWHLOHYHUWUHWEDUXQGHVHPSILHKOWVLFK
GLH9HUZHQGXQJGLHVHV9HUIDKUHQ:HQQGLH$Q]DKOGHU2EMHNWHJU|HUZLUGXQGVLFK
GLH =HLW ]ZLVFKHQ GHQ 6LFKHUXQJVSXQNWHQ YHUOlQJHUW GDQQ ZLUG GHU 6SHLFKHU
2YHUKHDGLPPHUJU|HU

’LHDQGHUH0|JOLFKNHLWEHQXW]WHLQHDQGHUH+HUDQJHKHQVZHLVH’LH,GHHLVWDOOH’D
WHQGHU]XVLFKHUQGHQ2EMHNWHEHL MHGHP6LFKHUXQJVSXQNWQHX LQGHU’DWHQEDQN]X
VSHLFKHUQ ’DV KHLW GDVV DOOH DOWHQ ’DWHQ GHU 2EMHNWH JHO|VFKW ZHUGHQ XQG DQ
VFKOLHHQGGLHQHXHQ’DWHQLQGLH’DWHQEDQNHLQJHIJWZHUGHQ$OOHDEKlQJLJHQ2E
MHNWHGLH%H]LHKXQJ]XGHQ2EMHNWHQKDEHQPVVHQGDEHLPLWJHVLFKHUWZHUGHQXP
GLH%H]LHKXQJHQ]ZLVFKHQGHQ2EMHNWHQ]XHUKDOWHQ
’HU 9RUWHLO GLHVHV 9HUIDKUHQV LVW GDVV HV NHLQHQ ]XVlW]OLFKHQ 6SHLFKHU2YHUKHDG
GXUFK6WDWXVLQIRUPDWLRQHQXQGQLFKWPHKUEHQ|WLJWHQ2EMHNWHQJLEW
’DWDEDVH$FFHVV/D\HU

’HU 1DFKWHLO GLHVHV 9HUIDKUHQV LVW DEHU GDVV DQ HLQHP 6LFKHUXQJVSXQNW VHKU YLHOH
’DWHQ LQGLH’DWHQEDQNHLQJHEUDFKWZHUGHQPVVHQ’LHVNDQQ]XHLQHUKRKHQ%H
ODVWXQJGHV’DWHQEDQNV\VWHPVIKUHQ

 2EMHNW0DQDJHPHQW
(LQH$XIJDEHGHU’DWDEDVH$FFHVV/D\HULVWGLH(U]HXJXQJXQG9HUZDOWXQJDOOHU2E
MHNWHGHUHQ’DWHQLQGHU’DWHQEDQNJHVSHLFKHUWZHUGHQ’LH’DWDEDVH$FFHVV/D\HU
PXVVGD]XJDUDQWLHUHQGDVVHLQ2EMHNWGHVVHQ’DWHQLQGHU’DWHQEDQNJHVSHLFKHUW
VLQG VLFK  QXU HLQ HLQ]LJHVPDO LP 6SHLFKHU EHILQGHW $QVRQVWHQZlUH HVP|JOLFK
GDVV ]ZHL 9DULDQWHQ HLQHV2EMHNWHV H[LVWLHUHQ GLH XQDEKlQJLJ YRQHLQDQGHUPRGLIL
]LHUWZHUGHQN|QQWHQ’DV(UJHEQLVZlUHHLQLQNRQVLVWHQWHU=XVWDQGGHU’DWHQLQGHU
’DWHQEDQN ZHQQ GLH 2EMHNWH JHVLFKHUW ZUGHQ ’LH ’DWDEDVH $FFHVV /D\HU PXVV
GDIUVRUJHQGDVVGDVQLFKWSDVVLHUW
:HQQGLHGDUUEHUOLHJHQGH$QZHQGXQJHLQQHXHV2EMHNWHU]HXJHQP|FKWHZLUGYRQ
GHU’DWDEDVH$FFHVV/D\HU]XHUVWEHUSUIWREGDV2EMHNWEHUHLWVLP6SHLFKHUH[LV
WLHUW:HQQGDV2EMHNWEHUHLWVH[LVWLHUWVREHNRPPWGLH$QZHQGXQJHLQHQ=HLJHUDXI
GDV2EMHNW,PDQGHUHQ)DOOZLUGGDV2EMHNWHU]HXJWXQGPLWGHQ’DWHQDXVGHU’D
WHQEDQNJHIOOW’LHGDUUEHUOLHJHQGH$QZHQGXQJHUKlOWZLHGHUXPHLQHQ=HLJHUDXI
GDV HU]HXJWH 2EMHNW ’LHVH 2EMHNWYHUZDOWXQJ LVW HLQH $UW YRQ &DFKH0HFKDQLVPXV
EHLGHPQXUGDQQ’DWHQDXVGHU’DWHQEDQNJHOHVHQZHUGHQZHQQGLHVHQLFKWEHUHLWV
LP6SHLFKHUVLQG
:HQQ GLH :RUNIORZ (QJLQH ]XP %HLVSLHO HLQH QHXH :RUNIORZ,QVWDQ] HU]HXJHQ
P|FKWHGDQQZLUGYRQGHU’DWDEDVH$FFHVV/D\HU]XHUVWJHSUIWREGLH,QVWDQ]PLW
GHPDQJHJHEHQHQ1DPHQQLFKWEHUHLWV LP6SHLFKHUH[LVWLHUW:HQQGLH ,QVWDQ]EH
UHLWV YRUKDQGHQ LVW GDQQ HUKlOW GLH:RUNIORZ (QJLQH HLQHQ =HLJHU DXI GDV2EMHNW
$QVRQVWHQZLUGHLQQHXHV2EMHNWIUGLH:RUNIORZ,QVWDQ]DQJHOHJWXQGEHUSUIWRE
HLQH:RUNIORZ,QVWDQ]PLWGLHVHP1DPHQLQGHU’DWHQEDQNJHVSHLFKHUWLVW,PHLQHQ
)DOOZLUGGDV2EMHNWVPLWGHQ’DWHQDXVGHU’DWHQEDQNJHIOOW,PDQGHUHQ)DOOZLUG
HLQHNRPSOHWWQHXH:RUNIORZ,QVWDQ]HU]HXJW$XIGLHVH:HLVHOlVVWVLFKYHUKLQGHUQ
GDVV MHPDOV ]ZHL:RUNIORZ,QVWDQ]PLW GHP JOHLFKHQ1DPHQ LP 6SHLFKHU RGHU GHU
’DWHQEDQNH[LVWLHUHQ$QDORJHVJLOWQDWUOLFKDXFKIUGLH:RUNIORZ’HILQLWLRQHQ

’DWDEDVH$FFHVV/D\HU

 .RPSOH[H2EMHNWH
(LQZLFKWLJHV3UREOHPGHU’DWDEDVH$FFHVV/D\HUVLQGGLH5HIHUHQ]HQ]ZLVFKHQ2E
MHNWHQ2EMHNWHGLH5HIHUHQ]HQ]XDQGHUHQ2EMHNWHQEHVLW]HQZHUGHQKLHUDXFKDOV
NRPSOH[H2EMHNWHEH]HLFKQHW
:HQQPDQGDYRQDXVJHKWGDVVMHGH.ODVVHHLQHU7DEHOOHGHU’DWHQEDQNHQWVSULFKW
XQG MHGHV $WWULEXW HLQHU .ODVVH HLQHU 6SDOWH GHU GD]XJHK|ULJHQ 7DEHOOH HQWVSULFKW
GDQQEHGHXWHWGLHVGDVVGLH%H]LHKXQJHQ]ZLVFKHQGHQ.ODVVHQDXFK]ZLVFKHQGHQ
7DEHOOHQGHU’DWHQEDQNH[LVWLHUHQ
)UGLH’DWDEDVH$FFHVV/D\HULPSOL]LHUWGLHVGDVVVLHGLHVH%H]LHKXQJHQXQWHUVWW
]HQPXVV’DVIROJHQGH%HLVSLHO]HLJWHLQHVROFKH%H]LHKXQJ
%HLVSLHO
Anwendung: 
class point{ 
 X : integer; 
 Y : integer; 
}; 
 
class node{ 
 Type : NodeType; 
 ... 
 Position : Point; 
}; 
 
Datenbank: 
create table point( 
 ID int, 
 X int, 
 Y int, 
 primary key(ID) 
) 
 
create table node( 
 Type char(10), 
 ... 
 Position int, 
 foreign key (Position) references (point) 
) 

$XI6HLWHQGHU$QZHQGXQJJLEWHV]ZHL.ODVVHQSRLQWXQGQRGHYRQGHQHQGLH
.ODVVHQRGHHLQH%H]LHKXQJ]XU.ODVVHSRLQWKDW’LHVH%H]LHKXQJVSLHJHOWVLFK
GDQQLP’DWHQEDQN6FKHPDLQ)RUPHLQHV)UHPGVFKOVVHOVZLHGHU+LHUJLEWHV
]ZHL7DEHOOHQSRLQWXQGQRGH(LQ$WWULEXWGHU7DEHOOHQRGHLVWGDEHLHLQ)UHPG
’DWDEDVH$FFHVV/D\HU

VFKOVVHODXIGLH7DEHOOHSRLQW’DPLWZLUGGLH%H]LHKXQJ]ZLVFKHQGHQ.ODVVHQ
DXFKDXI(EHQHGHU7DEHOOHQXPJHVHW]W

:HQQPDQYRP’DWHQEDQN6FKHPDDXVJHKWVRJLEWHVGUHL.DUGLQDOLWlWHQGLHHVJLOW
]XXQWHUVFKHLGHQ
 %H]LHKXQJHQ
(LQH%H]LHKXQJEHGHXWHWGDVVHLQ’DWHQVDW]GHUHLQHQ7DEHOOHJHQDXHL
QHP’DWHQVDW]GHUDQGHUHQ7DEHOOH]XJHRUGQHW LVW:HQQPDQGLHVDXI2E
MHNWHEHUWUlJWVREHGHXWHWGLHVGDVVHLQ2EMHNW8QWHUREMHNWHLQHVDQGHUHQ
LVW

 Q%H]LHKXQJHQ
(LQHQ%H]LHKXQJVDJWDXVGDVVQ’DWHQVlW]HGHUHLQHQ7DEHOOHDXIHLQHQ
’DWHQVDW]GHUDQGHUHQ7DEHOOHYHUZHLVHQ$XI2EMHNWHDQJHZDQGWKHLWGLHV
GDVVQYHUVFKLHGHQH2EMHNWHHLQH5HIHUHQ]DXIHLQXQGGDVVHOEH2EMHNWEHVLW
]HQ

 QP%H]LHKXQJHQ
(LQHQP%H]LHKXQJEHVDJWGDVVQ’DWHQVlW]HGHUHLQHQ7DEHOOHDXIP’D
WHQVlW]HGHUDQGHUHQ7DEHOOHYHUZHLVHQ’DEHL LVWHVP|JOLFKGDVV]ZHL’D
WHQVlW]H DXI GHQ VHOEHQ’DWHQVDW] YHUZHLVHQ:HQQPDQ YHUVXFKW GLHV DXI
2EMHNWH ]XEHUWUDJHQ GDQQEHGHXWHWGLHVGDVVHLQ2EMHNWHLQH5HLKHYRQ
5HIHUHQ]HQ]XDQGHUHQ2EMHNWHQKDW]XGHQHQDXFKDQGHUH2EMHNWH5HIHUHQ
]HQKDEHQN|QQHQ

’LH’DWDEDVH$FFHVV/D\HUPXVVGLHVH%H]LHKXQJHQXQGGLH$EELOGXQJ]ZLVFKHQ.ODV
VHQXQG7DEHOOHQNHQQHQXPGLHVH8PVHW]XQJYRUQHKPHQ]XN|QQHQ


,PSOHPHQWLHUXQJ

 ,PSOHPHQWLHUXQJ
,Q GHQ OHW]WHQ .DSLWHOQZXUGH GDV .RQ]HSW GHV:RUNIORZ0DQDJHPHQW6\VWHPV IU
G\QDPLVFKH$GDSWDWLRQXQGVSH]LHOOGHU:RUNIORZ(QJLQHYRUJHVWHOOW,PQDFKVWHKHQ
GHQ.DSLWHOZLUGGLH8PVHW]XQJGLHVHV.RQ]HSWVLQ)RUPHLQHUSURWRW\SLVFKHQ,PSOH
PHQWLHUXQJ YRUJHVWHOOW ,P HUVWHQ 7HLO ZLUG GDV 80/0RGHOO GDUJHVWHOOW GDVV GLH
*UXQGODJH IU GLH ,PSOHPHQWLHUXQJ LVW $XI %DVLV GLHVHV 80/0RGHOOV ZXUGHQ GLH
%XLOGWLPH XQG 5XQWLPH’DWHQEDQN PRGHOOLHUW XP GLH QRWZHQGLJHQ ’DWHQ GHU
:RUNIORZ’HILQLWLRQHQXQG:RUNIORZ,QVWDQ]HQSHUVLVWHQW]XVSHLFKHUQ$QVFKOLHHQG
ZHUGHQGLH,PSOHPHQWLHUXQJHQGHU’DWDEDVH$FFHVV/D\HUXQGGHU:RUNIORZ(QJLQH
H[HPSODULVFKYRUJHVWHOOW

 80/0RGHOO
’HP:RUNIORZ0DQDJHPHQW6\VWHPOLHJWHLQJHPHLQVDPHV.ODVVHQPRGHOO]XJUXQGH
’LHVHV0RGHOOEHUXKWDXIGHPLQ.DSLWHOYRUJHVWHOOWHQ%XLOGWLPH0RGHOO]XU0RGHO
OLHUXQJHLQHU:RUNIORZ’HILQLWLRQ)UGHQ:RUNIORZ(GLWRUZLUGGLHVHV0RGHOOXPGLH
JUDSKLVFKHQ ,QIRUPDWLRQHQ GHU:RUNIORZ’HILQLWLRQ HUZHLWHUW ’HP JHJHQEHU ZLUG
IUGLH:RUNIORZ(QJLQHGLHVHV0RGHOOXPGLHQRWZHQGLJHQ6WDWXVLQIRUPDWLRQHQ IU
GLH:RUNIORZ,QVWDQ]HQHUZHLWHUW

’DV80/0RGHOOGHILQLHUWGLH.ODVVHQIUGLHGUHL%HUHLFKHGHV%XLOGWLPH0RGHOOV
 2UJDQLVDWLRQVVWUXNWXUHQ
 $NWLYLWlWHQXQG$QZHQGXQJVSURJUDPPH
 :RUNIORZ’HILQLWLRQPLW.RQWUROOIOXVVXQG’DWHQIOXVV

’DV80/0RGHOOZXUGHLQ=XVDPPHQDUEHLWPLWGHQDQGHUHQ%HWHLOLJWHQGHV3URMHN
WHV$*(17:25.HUDUEHLWHW

5REHUW0OOHU>08(@8OULNH*UHLQHU>*5(@5DLQHU%|KPH>%2(@
,PSOHPHQWLHUXQJ

’LHIROJHQGH7DEHOOH7DEHOOH80/.ODVVHQ]HLJWDOOH.ODVVHQGHV80/0RGHOOVPLW
HLQHUNXU]HQ%HVFKUHLEXQJGHU.ODVVHQ

80/.ODVVH %HVFKUHLEXQJ
+LOIVNODVVHQ
’XUDWLRQ ’LH .ODVVH GHILQLHUW GLH =HLWVSDQQHQ GLH IU $QZHQ
GXQJVSURJUDPPH 7UDQVLWLRQHQ .RPPXQLNDWLRQVNQRWHQ
YHUZHQGHWZHUGHQ
2UJDQLVDWLRQVNODVVHQ
5ROH ’LH.ODVVHGHILQLHUWGLH5ROOHQ
3HUVRQ ’LH.ODVVHGHILQLHUWGLH:RUNIORZ7HLOQHKPHU
$NWLYLWlWV.ODVVHQ
$FWLYLW\’HILQLWLRQ $EVWUDNWH%DVLVNODVVHDOOHU$NWLYLWlWV’HILQLWLRQHQ
%DVLF$FWLYLW\’HILQLWLRQ ’LH.ODVVHGHILQLHUWGLHHLQIDFKHQ$NWLYLWlWV’HILQLWLRQHQ
&RPSOH[$FWLYLW\’HILQLWLRQ ’LH.ODVVHGHILQLHUWGLHNRPSOH[HQ$NWLYLWlWV’HILQLWLRQHQ
$SSOLFDWLRQ ’LH.ODVVHGHILQLHUWGLH$QZHQGXQJVSURJUDPPHGLHIU
HLQHHLQIDFKH$NWLYLWlWV’HILQLWLRQEHQ|WLJWZHUGHQ
.RQWUROOIOXVV.ODVVHQ
:RUNIORZ’HILQLWLRQ ’LH.ODVVHGHILQLHUWGLH:RUNIORZ’HILQLWLRQHQ
:RUNIORZ1RGH $EVWUDNWH%DVLVNODVVHDOOHU.QRWHQ
&RPP1RGH ’LH.ODVVHGHILQLHUWGLH.RPPXQLNDWLRQVNQRWHQ
&RQWURO1RGH ’LH.ODVVHGHILQLHUWGLH.RQWUROOIOXVVNQRWHQ
/RRS6WDUW1RGH ’LH .ODVVH LVW YRQ .RQWUROOIOXVVNQRWHQ DEJHOHLWHW XQG
GHILQLHUWHLQHQ/RRS6WDUW.QRWHQ
$FWLYLW\1RGH ’LH.ODVVHGHILQLHUWGLH$NWLYLWlWVNQRWHQ
:RUNIORZ7UDQVLWLRQ ’LH.ODVVHGHILQLHUWGLH7UDQVLWLRQHQ
’DWHQIOXVV.ODVVHQ
2EMHFW6SHFLILFDWLRQ ’LH .ODVVH GHILQLHUW GLH 2EMHNW6SH]LILNDWLRQHQ IU GLH
,PSOHPHQWLHUXQJ

%HVFKUHLEXQJ GHU $NWLYLWlWV’HILQLWLRQHQ ,QSXW XQG
2XWSXW2EMHNWHQ
&RQVWDQW6SHFLILFDWLRQ ’LH.ODVVH LVWYRQ2EMHNW6SH]LILNDWLRQHQDEJHOHLWHWXQG
GHILQLHUWGLHNRQVWDQWHQ2EMHNW6SH]LILNDWLRQHQ
0DQLSXODWLRQ4XHU\ ’LH .ODVVH GHILQLHUW GLH 0DQLSXODWLRQ 4XHULHV IU GHQ
H[WHUQHQ’DWHQIOXVV]XHLQHUH[WHUQHQ’DWHQTXHOOH
5HWULHYDO4XHU\ ’LH.ODVVHGHILQLHUWGLH5HWULHYDO4XHULHV IUGHQH[WHU
QHQ’DWHQIOXVVYRQHLQHUH[WHUQHQ’DWHQTXHOOH
2EMHFW3DWK ’LH.ODVVHGHILQLHUWGLH2EMHNW3IDGHGLH7HLOHGHU2E
MHNWHGHILQLHUHQ
0HWKRG ’LH .ODVVH GHILQLHUW GLH0HWKRGHQ GLH =XJULII DXI 7HLOH
GHU2EMHNWHGHILQLHUHQ
&RPSRQHQW0DSSLQJ ’LH .ODVVH GHILQLHUW GLH .RPSRQHQWHQ$EELOGXQJHQ GLH
GLH$EELOGXQJHQYRQ2XWSXW2EMHNWHQDXI,QSXW2EMHNWH
PRGHOOLHUHQ
&RPSRQHQW&RQVWUDLQW ’LH.ODVVHGHILQLHUWGLH.RPSRQHQWHQ%HGLQJXQJHQGLH
HLQIDFKH%HGLQJXQJHQDXI2EMHNWHQJHVWDWWHQ
7DEHOOH80/.ODVVHQ

’DVNRPSOHWWH80/0RGHOOPLWDOOHQ%H]LHKXQJHQ]ZLVFKHQGHQ.ODVVHQILQGHWVLFKLP
$QKDQJVLHKH$QKDQJ$

 ’DWHQEDQNHQ
,QGHQYRUDQJHJDQJHQHQ.DSLWHOQZXUGHEHUHLWVGDUDXIHLQJHJDQJHQGDVVGLH’DWHQ
GHV :RUNIORZ0DQDJHPHQW6\VWHPV SHUVLVWHQW JHVSHLFKHUW ZHUGHQ PVVHQ ’LHV
EHWULIIWHLQHUVHLWVGLH:RUNIORZ’HILQLWLRQHQXQGDQGHUHUVHLWVGLH:RUNIORZ,QVWDQ]HQ
’LH ’DWHQ ZHUGHQ LQ ]ZHL YRQHLQDQGHU JHWUHQQWHQ ’DWHQEDQNHQ JHVSHLFKHUW GHU
%XLOGWLPH’DWHQEDQNXQGGHU5XQWLPH’DWHQEDQN
,PSOHPHQWLHUXQJ

:RUNIORZ’HILQLWLRQHQXQG:RUNIORZ,QVWDQ]HQLVWJHPHLQGDVVVLHLP.HUQDXIGHP
YRUKHUYRUJHVWHOOWHQ80/0RGHOO EDVLHUHQXQGGLHVHVXPGLHHQWVSUHFKHQGHQ’DWHQ
IU%XLOGWLPHE]Z5XQWLPHHUZHLWHUQ’DV(UJHEQLVLVWGDVVEHLGH’DWHQEDQNHQHLQH
VHKUlKQOLFKH’DWHQEDQNVWUXNWXUEHVLW]HQ
,PIROJHQGHQ7DEHOOH7DEHOOHQGHU’DWHQEDQNHQZHUGHQGLH7DEHOOHQDXIJHOLVWHW
GLH LQ EHLGHQ’DWHQEDQNHQ H[LVWLHUHQ XQG LKUH %H]LHKXQJ ]XGHQ80/.ODVVHQJH
]HLJW

7DEHOOH 80/.ODVVHQ %HVFKUHLEXQJ
’XUDWLRQ ’XUDWLRQ 
3HUVRQ 3HUVRQ 
5ROH 5ROH 
3HUVRQ5ROH  $EELOGXQJGHUQP%H]LHKXQJ
]ZLVFKHQ5ROHXQG3HUVRQ
:RUNIORZ :RUNIORZ’HILQLWLRQ 
$FWLYLW\ $FWLYLW\’HILQLWLRQ
%DVLF$FWLYLW\’HILQLWLRQ
&RPSOH[$FWLYLW\’HILQWLRQ

1RGH :RUNIORZ1RGH
&RPP1RGH
&RQWURO1RGH
/RRS6WDUW1RGH
$FWLYLW\1RGH

$SSOLFDWLRQ $SSOLFDWLRQ 
7UDQVLWLRQ :RUNIORZ7UDQVLWLRQ 
5HWULHYDO4XHU\ 5HWULYDO4XHU\ 
0DQLSXODWLRQ4XHU\ 0DQLSXODWLRQ4XHU\ 
2EMHFW6SHF 2EMHFW6SHFLILFDWLRQ 
0HWKRG 0HWKRG 
2EMHFW3DWK 2EMHFW3DWK 
,PSOHPHQWLHUXQJ

&RQGLWRQ9DOXHV  $EELOGXQJGHU%H]LHKXQJ]ZLVFKHQ
2EMHFW6SHFLILFDWLRQ2EMHFW3DWK
XQG:RUNIORZ7UDQVLWLRQE]Z
2EMHFW6SHFLILFDWLRQ2EMHFW3DWK
XQG5HWULHYDO4XHU\
3DUDPHWHUV  $EELOGXQJGHUQP%H]LHKXQJ
]ZLVFKHQ2EMHFW3DWKXQG0HWKRG
&RPS&RQVWUDLQW &RPSRQHQW&RQVWUDLQW 
&RPS0DSSLQJ &RPSRQHQW0DSSLQJ 
7DEHOOH7DEHOOHQGHU’DWHQEDQNHQ

$OV ’DWHQEDQNV\VWHP LQ GHP GLH ’DWHQEDQNHQ LPSOHPHQWLHUW ZHUGHQ ZXUGH ,%0
’%9HUVLRQJHZlKOW’LHVHV’DWHQEDQNYHUZDOWXQJVV\VWHP]lKOW ]XGHQ UHODWLR
QDOHQ’DWHQEDQNV\VWHPHQ
%HLGHU:DKOGHV’DWHQEDQNV\VWHPVZXUGHEHZXVVWDXIGLH9HUZHQGXQJHLQHVRE
MHNWRULHQWLHUWHQ ’DWHQEDQNV\VWHPV YHU]LFKWHW ZHLO GLH =XNXQIW HLQLJHU 6\VWHPHZLH
2 XQVLFKHU HUVFKLHQ ’LH 9HUZHQGXQJ HLQHV REMHNWRULHQWLHUWHQ ’DWHQEDQNV\VWHPV
KlWWH]ZDUGLH6SHLFKHUXQJGHU:RUNIORZ’HILQLWLRQHQXQG:RUNIORZ,QVWDQ]HQGHXW
OLFKHUOHLFKWHUWDEHUHVZlUH IUDJOLFKJHZHVHQRE LQ=XNXQIWGLHVH6\VWHPHZHLWHU
HQWZLFNHOWZHUGHQE]ZHLQH8QWHUVWW]XQJGLHVHU6\VWHPHLQ=XNXQIWH[LVWLHUHQZLUG

 %XLOGWLPH’DWHQEDQN
’LH %XLOGWLPH’DWHQEDQN ZLUG GD]X YHUZHQGHW XP GLH :RUNIORZ’HILQLWLRQHQ GHV
:RUNIORZ(GLWRUV]XVSHLFKHUQ’LH:RUNIORZ(QJLQHJUHLIWDXIGLHVH:RUNIORZ’HILQL
WLRQHQ ]X ZHQQ VLH DXV HLQHU:RUNIORZ’HILQLWLRQ HLQH:RUNIORZ,QVWDQ] HU]HXJHQ
VROO
’LH %XLOGWLPH’DWHQEDQN VSHLFKHUW VRZRKO GLH HLJHQWOLFKH :RUNIORZ’HILQLWLRQ DOV
DXFK GLH 3RVLWLRQHQ GHU JUDSKLVFKHQ (OHPHQWH GHU :RUNIORZ’HILQLWLRQ =X GLHVHQ
JUDSKLVFKHQ (OHPHQWHQ ]lKOHQ GLH .QRWHQ GLH .DQWHQ GHV .RQWUROOIOXVVHV XQG GLH
,PSOHPHQWLHUXQJ

.DQWHQ GHV ’DWHQIOXVVHVPLWWHOV GHUHU GLH:RUNIORZ’HILQLWLRQ JUDSKLVFKPRGHOOLHUW
ZHUGHQNDQQ
(LQ.QRWHQLQQHUKDOEGHU:RUNIORZ’HILQLWLRQEHQ|WLJWJHQDXHLQHQ3XQNWGHUEHU[
XQG\.RRUGLQDWHDXVJHGUFNWZHUGHQNDQQ
’LH.DQWHQGHV.RQWUROOXQG’DWHQIOXVVHVGHU:RUNIORZ’HILQLWLRQGDJHJHQEHVWHKHQ
DXV PHKUHUHQ 3XQNWHQ GLH ]XVDPPHQ GLH .DQWH HUJHEHQ ’LH 3XQNWH GHU .DQWHQ
ZHUGHQ MHZHLOV LQHLQHUHLJHQHQ7DEHOOHJHVSHLFKHUWXQGEHVLW]HQHLQH5HIHUHQ]DXI
GLH.DQWH]XGHUVLHJHK|UHQ’LH5HLKHQIROJHGHU3XQNWHDXIGHU.DQWHZLUGGDGXUFK
EHVWLPPWGDVVGLH3XQNWHQXPPHULHUWZHUGHQ
,Q GHU IROJHQGHQ 7DEHOOHQ 7DEHOOH   %XLOGWLPH’DWHQEDQN ZHUGHQ GLH
HQWVSUHFKHQGHQ 7DEHOOHQ GHU %XLOGWLPH’DWHQEDQNPLW GHQ GD]XJHK|ULJHQ $WWULEXWH
DXIJHOLVWHWXQGNXU]EHVFKULHEHQ

7DEHOOH $WWULEXW %HVFKUHLEXQJ
[3RVLWLRQ [.RRUGLQDWHGHV.QRWHQV1RGH
\3RVLWLRQ \.RRUGLQDWHGHV.QRWHQV
,’ )UHPGVFKOVVHODXIGLH7DEHOOH7UDQVLWLRQ LQGHU
GLH:RUNIORZ7UDQVLWLRQHQJHVSHLFKHUWZHUGHQ
1XPEHU 5HLKHQIROJHGHU3XQNWHDXIGHU.DQWH
[3RVLWLRQ [.RRUGLQDWHGHV3XQNWHV
7UDQVLWLRQ3RVLWLRQ
\3RVLWLRQ \.RRUGLQDWHGHV3XQNWHV
6RXUFH7DUJHW )UHPGVFKOVVHODXIGLH7DEHOOH&RPS0DSSLQJLQ
GHUGLH&RPSRQHQW0DSSLQJVJHVSHLFKHUWZHUGHQ
1XPEHU 5HLKHQIROJHGHU3XQNWHDXIGHU.DQWH
[3RVLWLRQ [.RRUGLQDWHGHV3XQNWHV
0DSSLQJ3RVLWLRQ
\3RVLWLRQ \.RRUGLQDWHGHV3XQNWHV
7DEHOOH%XLOGWLPH’DWHQEDQN

’DVNRPSOHWWH(50RGHOOGHU%XLOGWLPH’DWHQEDQNILQGHWVLFKLP$QKDQJ%
,PSOHPHQWLHUXQJ

 5XQWLPH’DWHQEDQN
,Q GHU 5XQWLPH’DWHQEDQN ZHUGHQ LP *HJHQVDW] ]XU %XLOGWLPH’DWHQEDQN GLH
:RUNIORZ,QVWDQ]HQJHVSHLFKHUWGLHYRQGHU:RUNIORZ(QJLQHDXVJHIKUWZHUGHQ
’LH5XQWLPH’DWHQEDQNPXVVGDGXUFKGLH:RUNIORZ’HILQLWLRQXPGLHHQWVSUHFKHQ
GHQ6WDWXVLQIRUPDWLRQHQGHU:RUNIORZ,QVWDQ]HUZHLWHUQ’DVEHGHXWHWGDVVIUGHQ
:RUNIORZ GLH .QRWHQ GLH 7UDQVLWLRQHQ XQG GLH $SSOLNDWLRQHQ GLH Q|WLJHQ 6WDWXVLQ
IRUPDWLRQHQJHVSHLFKHUWZHUGHQPVVHQ=XVlW]OLFK]XGHQ6WDWXVLQIRUPDWLRQHQZHU
GHQ LQGHU’DWHQEDQNDXFK,QIRUPDWLRQHQEHUGHQ]HLWOLFKHQ$EODXIGHU:RUNIORZ
,QVWDQ]JHVSHLFKHUW)U$NWLYLWlWVNQRWHQZLUGDXHUGHPDXFKQRFKGLHYHUDQWZRUWOL
FKH3HUVRQXQG5ROOHJHVSHLFKHUWGLHLP)DOOHHLQHUPDQXHOOHQ$NWLYLWlWGDIUYHUDQW
ZRUWOLFKLVW
,QGHUIROJHQGHQ7DEHOOHQ7DEHOOH5XQWLPH’DWHQEDQNZHUGHQGLHHQWVSUHFKHQ
GHQ7DEHOOHQGHU5XQWLPH’DWHQEDQNPLWGHQGD]XJHK|ULJHQ$WWULEXWHDXIJHOLVWHWXQG
NXU]EHVFKULHEHQ

7DEHOOH $WWULEXW %HVFKUHLEXQJ
6WDWXV 6WDWXVGHU:RUNIORZ,QVWDQ]
6WDUW7LPH %HJLQQGHU$XVIKUXQJGHU:RUNIORZ,QVWDQ]
:RUNIORZ
)LQLVK7LPH (QGHGHU$XVIKUXQJGHU:RUNIORZ,QVWDQ]
6WDWXV 6WDWXVGHV.QRWHQV
6WDUW7LPH %HJLQQGHU$XVIKUXQJGHV.QRWHQV
)LQLVK7LPH (QGHGHU$XVIKUXQJGHV.QRWHQV
5ROHB 5ROOH GLH IU GLH $XVIKUXQJ GHV .QRWHQV YHUDQW
ZRUWOLFKLVW
1RGH
3HUVRQB 3HUVRQGLHIUGLH$XVIKUXQJGHV.QRWHQVYHUDQW
ZRUWOLFKLVW
6WDWXV 6WDWXVGHU7UDQVLWLRQ
6WDUW7LPH %HJLQQGHU7UDQVLWLRQ
7UDQVLWLRQ
)LQLVK7LPH (QGHGHU7UDQVLWLRQ
,PSOHPHQWLHUXQJ

$SSOLFDWLRQ,’ )UHPGVFKOVVHO DXI GLH 7DEHOOH $SSOLFDWLRQ LQ GHU
GLH$SSOLFDWLRQVJHVSHLFKHUWZHUGHQ
6WDWXV 6WDWXVGHV$SSOLNDWLRQ
6WDUW7LPH %HJLQQGHU$XVIKUXQJGHU$SSOLNDWLRQ
$SSOLFDWLRQ6WDWXV
)LQLVK7LPH (QGHGHU$XVIKUXQJGHU$SSOLNDWLRQ
2EMHFW6SHF 7LPH =HLWZHQQGDVGD]XJHK|ULJH2EMHNW
7DEHOOH5XQWLPH’DWHQEDQN

’DVNRPSOHWWH(50RGHOOGHU5XQWLPH’DWHQEDQNILQGHWVLFKLP$QKDQJ%

 ’DWDEDVH$FFHVV/D\HU
’LH’DWDEDVH$FFHVV/D\HULVWGDV%LQGHJOLHG]ZLVFKHQGHQEHLGHQ’DWHQEDQNHQXQG
GHQ .RPSRQHQWHQ GHV:RUNIORZ0DQDJHPHQW6\VWHPV ’LH ’DWDEDVH $FFHVV /D\HU
KDW GDEHL GLH $XIJDEH GHQ .RPSRQHQWHQ GHV:RUNIORZ0DQDJHPHQW6\VWHPV GDV
$UEHLWHQ DXI :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,QVWDQ]HQ ]X HUP|JOLFKHQ RKQH
GDVV GLH .RPSRQHQWHQ ,QIRUPDWLRQHQ EHU GDV ]XJUXQGHOLHJHQGH’DWHQEDQNV\VWHP
XQGGLH6WUXNWXUGHU’DWHQEDQNHQEHVLW]HQ
’LH,PSOHPHQWLHUXQJGHU’DWDEDVH$FFHVV/D\HUHUIROJWPLW0LFURVRIW9LVXDO&
XQGZLUGDOV’\QDPLF/LQN/LEDU\’//UHDOLVLHUWVRGDVVGLH’DWDEDVH$FFHVV/D\HU
LQDOOH.RPSRQHQWHQGHV:RUNIORZ0DQDJHPHQW6\VWHPVHLQJHEXQGHQZHUGHQNDQQ
’LH’DWDEDVH$FFHVV/D\HULPSOHPHQWLHUWGDV.ODVVHQPRGHOO$EELOGXQJ.ODVVHQ
6FKHPDGDVDXIGHPLQ.DSLWHOYRUJHVWHOOWHQ80/0RGHOOEHUXKW$XIJUXQGGHU
IHKOHQGHQ &25%$ 0DQDJHPHQW /D\HU EHVFKUlQNW VLFK GDV .ODVVHQ0RGHOO DXI GLH
,PSOHPHQWLHUXQJ GHV .RQWUROOIOXVVHV XQG YHU]LFKWHW GDEHL DXI GLH ,PSOHPHQWLHUXQJ
GHV’DWHQIOXVVHV’XUFKGDV.ODVVHQPRGHOOLVWGLH’DWDEDVH$FFHVV/D\HULQGHU/DJH
:RUNIORZ’HILQLWLRQHQ E]Z:RUNIORZ,QVWDQ]HQ DOV 2EMHNWH ]X HU]HXJHQ XQG GLHVH
PLW GHQ ’DWHQ DXV GHQ EHLGHQ ’DWHQEDQNHQ ]X IOOHQ ’LH .RPSRQHQWHQ GHV
:RUNIORZ0DQDJHPHQW6\VWHPVZLH:RUNIORZ(QJLQHXQG:RUNIORZ(GLWRUN|QQHQ
DQVFKOLHHQGDXIGLHVHQ2EMHNWHQDUEHLWHQ
,PSOHPHQWLHUXQJ

’LHGUHL6FKLFKWHQGHU’DWDEDVH$FFHVV/D\HU]LHKHQVLFKGXUFKDOOH.ODVVHQGLHGHQ
=XJULIIDXIGLH’DWHQEDQNHQXQGGLHZHFKVHOVHLWLJH$EELOGXQJGHU’DWHQDXI2EMHNWH
LQLKUHU,PSOHPHQWLHUXQJYHUEHUJHQ

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CWFWorkflow
CWFNodeList CWFTransitionList
CWFNode
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for example CWFPersonList is
list-class of class CWFPerson

$EELOGXQJ.ODVVHQ6FKHPD

’LH2EMHNWHGHV.ODVVHQPRGHOOVZHUGHQQDFKJOREDOHQXQG ORNDOHQ2EMHNWHQXQWHU
VFKLHGHQ*OREDOH2EMHNWHVLQG2EMHNWHGLH LQPHKUDOVHLQHP:RUNIORZYHUZHQGHW
ZHUGHQ =X GLHVHQ 2EMHNWHQ JHK|UHQ ]XP %HLVSLHO &:)5ROH &:)3HUVRQ XQG
&:)$FWLYLW\ 5ROOHQ 3HUVRQHQ XQG $NWLYLWlWV’HILQLWLRQHQ ZHUGHQ XQDEKlQJLJ YRQ
HLQHP:RUNIORZ GHILQLHUW XQG N|QQHQ LQ DOOHQ:RUNIORZV YHUZHQGHW ZHUGHQ ’HP

64//D\HU(QWLW\/D\HUXQG2EMHFW/D\HU
,PSOHPHQWLHUXQJ

JHJHQEHUVWHKHQGLHORNDOHQ2EMHNWHZLH&:)1RGHRGHU&:)7UDQVLWLRQ’LHVH2E
MHNWHZHUGHQQXULP.RQWH[WHLQHVEHVWLPPWHQ:RUNIORZVGHILQLHUWXQGN|QQHQNHLQ
]ZHLWHV PDO YHUZHQGHW ZHUGHQ ’LHVHU 8QWHUVFKLHG ]ZLVFKHQ JOREDOHQ XQG ORNDOHQ
’DWHQZLUNWVLFKDXIGLH6SHLFKHUXQJGHU’DWHQ LQGHQ2EMHNWHQDXV:lKUHQGbQ
GHUXQJHQDQORNDOHQ2EMHNWHQHUVWEHLP(UUHLFKHQGHVQlFKVWHQ6LFKHUXQJVSXQNWHVLQ
GLH’DWHQEDQNHQHLQJHEUDFKWZHUGHQZHUGHQbQGHUXQJHQDQGHQJOREDOHQ2EMHNWHQ
VRIRUW LQ GLH’DWHQEDQNHQ JHVFKULHEHQ’DPLWZLUG YHUKLQGHUW GDVVbQGHUXQJHQ LQ
GHQJOREDOHQ2EMHNWHQ]XLQNRQVLVWHQWHQ=XVWlQGHQLQGHQ:RUNIORZVIKUHQ
%HLP(UUHLFKHQHLQHV6LFKHUXQJVSXQNWHVZLUGGLH:RUNIORZ’HILQLWLRQE]Z:RUNIORZ
,QVWDQ]LQGLH’DWHQEDQNJHVFKULHEHQ’DEHLZLUGGHU:RUNIORZNRPSOHWWQHXLQGLH
’DWHQEDQNHLQJHEUDFKW’DVEHGHXWHWGDVVHLQHDOWH9HUVLRQGHV:RUNIORZVYRUKHU
JHO|VFKWZLUG’LHVHV9HUIDKUHQZXUGHJHZlKOWZHLOGDPLWGHU6SHLFKHU2YHUKDHGIU
GLH 6WDWXVLQIRUPDWLRQHQ JHVSDUWZLUG XQG VLFK GLH %H]LHKXQJHQ EHL NRPSOH[HQ2E
MHNWHQ EHVVHU JHZlKUOHLVWHQ ODVVHQ ’DV DQGHUH 9HUIDKUHQ ZUGH HLQHQ GHXWOLFKHQ
0HKUDXIZDQGYHUODQJHQXPGLH%H]LHKXQJHQ]ZLVFKHQGHQ2EMHNWHQE]Z’DWHQ]X
ZDKUHQ

 :RUNIORZ(QJLQH
’LH ,PSOHPHQWLHUXQJ GHU :RUNIORZ (QJLQH VHW]W DXI GHU ,PSOHPHQWLHUXQJ GHU
’DWDEDVH$FFHVV/D\HUDXI’LH,PSOHPHQWLHUXQJGHU:RUNIORZ(QJLQHHUIROJWPLWWHOV
0LFURVRIW9LVXDO&GDVDXFKIUGLH’DWDEDVH$FFHVV/D\HUEHUHLWVYHUZHQGHW
ZLUG:LHDXFKEHLGHU’DWDEDVH$FFHVV/D\HUZLUGEHLGHUSURWRW\SLVFKHQ8PVHW]XQJ
GHU:RUNIORZ (QJLQH DXI GLH 5HDOLVLHUXQJ GHV ’DWHQIOXVVHV YHU]LFKWHW XQG QXU GHU
.RQWUROOIOXVVPRGHOOLHUW
’XUFKGDV)HKOHQGHU&25%$0DQDJHPHQW/D\HULVWGLH)XQNWLRQVZHLVHGHU:RUNIORZ
(QJLQH QXU EHJUHQ]W P|JOLFK GD GLH $QZHQGXQJVSURJUDPPH XQG ’DWHQ GHV
:RUNIORZ0DQDJHPHQW6\VWHPVYRQGHU&25%$0DQDJHPHQW/D\HUYHUZDOWHWZHUGHQ
VROOHQ
’LH :RUNIORZ (QJLQH ZLUG DXI GHQ 2EMHNWHQ GHU :RUNIORZ,QVWDQ]HQ GLH YRQ GHU
’DWDEDVH$FFHVV/D\HUEHUHLWJHVWHOOWZHUGHQGHQ.RQWUROOIOXVVDEODXIHQXQG IUGLH
$NWLYLWlWHQ(LQWUlJHLQGHU:RUNOLVWHU]HXJHQ
,PSOHPHQWLHUXQJ

,P 5DKPHQ GHU SURWRW\SLVFKHQ ,PSOHPHQWLHUXQJ ZLUG GLH :RUNOLVW DOV 7HLO GHU
:RUNIORZ(QJLQH UHDOLVLHUW XPGLH(U]HXJXQJGHU:RUN ,WHPV ]X NRQWUROOLHUHQ’LH
:RUNOLVWZLUGDEHUDOVVHSDUDWH.ODVVHUHDOLVLHUWVRGDVVHV LPZHLWHUHQ9HUODXIGHV
3URMHNWHV$*(17:25.P|JOLFKLVWGLH:RUNOLVWDOVHLJHQVWlQGLJH.RPSRQHQWH]XUHDOL
VLHUHQ 6SH]LHOO GDQQ ZHQQ ]X HLQHP VSlWHUHQ =HLWSXQNW GHU (LQVDW] PHKUHUH
:RUNIORZ(QJLQHVJHSODQWLVWZLUGHVQ|WLJGLH:RUNOLVWDXVGHU:RUNIORZ(QJLQH]X
H[WUDKLHUHQ
’LH ZLFKWLJVWH $XIJDEH GLH PLW GHU SURWRW\SLVFKHQ ,PSOHPHQWLHUXQJ GHU:RUNIORZ
(QJLQH HUUHLFKW ZHUGHQ VROO LVW GHU 7HVW GHU 8QWHUEUHFKXQJVPHFKDQLVPHQ IU
:RUNIORZ,QVWDQ]HQ ’LH 8QWHUEUHFKXQJVPHFKDQLVPHQ ODVVHQ VLFK DOOHUGLQJV QLFKW
DOOHLQHYRQGHU:RUNIORZ(QJLQHUHDOLVLHUHQVRQGHUQHUIRUGHUQGLHHQJH=XVDPPHQ
DUEHLW PLW GHU &25%$ 0DQDJHPHQW /D\HU XP GLH $XVIKUXQJ GHU $NWLYLWlWHQ XQG
$QZHQGXQJVSURJUDPPH ]X XQWHUEUHFKHQ 6SH]LHOO GLH 8QWHUEUHFKXQJ GHU $QZHQ
GXQJVSURJUDPPHHUIROJWLQQHUKDOEGHU&25%$0DQDJHPHQW/D\HUGLHGLHVH$QZHQ
GXQJVSURJUDPPH YHUZDOWHW XQG VWHXHUW 6RZHLW GLH 5HDOLVLHUXQJ GHU 8QWHUEUH
FKXQJVPHFKDQLVPHQLQGHU:RUNIORZ(QJLQHP|JOLFKLVWHUIROJWGLHVLP5DKPHQGHU
,PSOHPHQWLHUXQJ

=XVDPPHQIDVVXQJ

 =XVDPPHQIDVVXQJ
 ’LVNXVVLRQGHU(UJHEQLVVH
$XIJDEHQVWHOOXQJGHU YRUOLHJHQGHQ$UEHLWZDUGLH.RQ]HSWLRQXQGGLHSURWRW\SLVFKH
,PSOHPHQWLHUXQJHLQHU:RUNIORZ(QJLQH IUG\QDPLVFKH$GDSWDWLRQ’DEHL OLH VLFK
GDV=LHOGHU$UEHLW LQ ]ZHL.RPSOH[HJOLHGHUQGLH.RQ]HSWLRQGHU:RUNIORZ(QJLQH
XQG DQVFKOLHHQG GLH SURWRW\SLVFKH 5HDOLVLHUXQJ GHU HUDUEHLWHWHQ .RQ]HSWH ’HU
6FKZHUSXQNWODJKLHUEHLDXIGHUNRQ]HSWLRQHOOHQ$UEHLW
,Q GHU HUVWHQ3KDVHZXUGHQGLH$QIRUGHUXQJHQDQGDV:RUNIORZ0DQDJHPHQW6\V
WHP IU G\QDPLVFKH $GDSWDWLRQHQ HUDUEHLWHW XQG GLHVH $QIRUGHUXQJHQ LQ HLQ %XLOG
WLPH0RGHOO XPJHVHW]W ’DV %XLOGWLPH0RGHOO GHILQLHUW ZHOFKH 0|JOLFKNHLWHQ GHU
:RUNIORZ0RGHOOLHUXQJ HV JLEW ’DPLW ZLUG GLH )XQNWLRQVZHLVH GHV JHVDPWHQ
:RUNIORZ0DQDJHPHQW6\VWHPV IHVWJHOHJW’DV0RGHOOZXUGHKLQWHUKHU LQHLQ80/
0RGHOO EHUIKUW ZHOFKHV GLH .ODVVHQ IU :RUNIORZ’HILQLWLRQHQ XQG :RUNIORZ,Q
VWDQ]HQGHILQLHUW
$QVFKOLHHQGZXUGHQDXI%DVLVGHV80/0RGHOOVGLHEHLGHQ(50RGHOOHIUGLH%XLOG
WLPH XQG 5XQWLPH’DWHQEDQN PRGHOOLHUW ’LH %XLOGWLPH’DWHQEDQN ZLUG ]XU 6SHL
FKHUXQJGHU:RUNIORZ’HILQLWLRQHQYHUZHQGHWXQGHUZHLWHUWGDV80/0RGHOOXPGLH
JUDSKLVFKHQ$VSHNWHGHU:RUNIORZ’HILQLWLRQ’LH5XQWLPH’DWHQEDQNZLUGKLQJHJHQ
]XU 6SHLFKHUXQJGHU:RUNIORZ,QVWDQ]HQEHQXW]WXQGHUZHLWHUWGDV80/0RGHOO XP
GLH6WDWXVLQIRUPDWLRQHQGHU:RUNIORZ,QVWDQ]
$QVFKOLHHQGZXUGHQ GLH $UFKLWHNWXU GHU:RUNIORZ (QJLQH XQGGLH$OJRULWKPHQ ]XU
(U]HXJXQJ9HUDUEHLWXQJXQG8QWHUEUHFKXQJGHU:RUNIORZ,QVWDQ]HQHQWZRUIHQ
,QGHU]ZHLWHQ3KDVHZXUGHGLHSURWRW\SLVFKH,PSOHPHQWLHUXQJGHU:RUNIORZ(QJLQH
UHDOLVLHUW’D]XPXVVWHQGUHL7HLOHUHDOLVLHUWZHUGHQGLH%XLOGWLPHXQG5XQWLPH’D
WHQEDQNGLH’DWDEDVH$FFHVV/D\HUXQGGLH:RUNIORZ(QJLQH
’LH ,PSOHPHQWLHUXQJHQ GHU ’DWDEDVH $FFHVV /D\HU XQG GHU :RUNIORZ (QJLQH EH
VFKUlQNWHVLFKGDEHLDXIGHQ.RQWUROOIOXVVXQGNODPPHUWGHQ’DWHQIOXVVDXV8UVDFKH
GDIUZDUGDV)HKOHQGHU&25%$0DQDJHPHQW/D\HUGLH]XU5HDOLVLHUXQJGHV’DWHQ
IOXVVHVEHQ|WLJWZLUG$XFKGLH8QWHUEUHFKXQJNRQQWHQXU LQVRZHLWXPJHVHW]WZHU
GHQZLHGLHVLP5DKPHQGHU:RUNIORZ(QJLQHP|JOLFKZDU’LHNRQNUHWH8QWHUEUH
=XVDPPHQIDVVXQJ

FKXQJ GHU $QZHQGXQJVSURJUDPPH HLQHV:RUNIORZVZDU ]X GLHVHP=HLWSXQNW QRFK
QLFKWP|JOLFKGDGLHVYRQGHU&25%$0DQDJHPHQW/D\HUGXUFKJHIKUWZHUGHQPXVV
$EVFKOLHHQGOlVVWVLFKDEHUWURW]GHPVDJHQGDVVGDV=LHOGHU’LSORPDUEHLWHUUHLFKW
ZXUGH

 $XVEOLFN
0LWGHU ,PSOHPHQWLHUXQJGHU:RUNIORZ(QJLQHZXUGHHLQHGHUHUVWHQ.RPSRQHQWHQ
GHV:RUNIORZ0DQDJHPHQW6\VWHPVXPJHVHW]W
$XV 6LFKW GHU :RUNIORZ (QJLQH LVW GHU QlFKVWH 6FKULWW GLH ,PSOHPHQWLHUXQJ GHU
&25%$0DQDJHPHQW /D\HU GLH GLH $QELQGXQJ GHV:RUNIORZ0DQDJHPHQW6\VWHPV
DQGLH0LGGOHZDUHGDUVWHOOW(UVWZHQQGLHVH6FKLFKWH[LVWLHUWLVWHVP|JOLFKGHQ’D
WHQIOXVV]XUHDOLVLHUHQXQG$QZHQGXQJVSURJUDPPH]XVWDUWHQ
)U GLH SURWRW\SLVFKH ,PSOHPHQWLHUXQJ GHU &25%$ 0DQDJHPHQW /D\HU N|QQWH GLH
,PSOHPHQWLHUXQJGHVH[WHUQHQ’DWHQIOXVVHVLQVRIHUQYHUHLQIDFKWZHUGHQGDVVDXIGLH
8QWHUVWW]XQJYRQKHWHURJHQHQ’DWHQTXHOOHQYHU]LFKWHWZLUG ,QHLQHUHUVWHQ3KDVH
ZlUHHVYRUVWHOOEDUVLFKDXIHLQHH[WHUQH’DWHQTXHOOH]XEHVFKUlQNHQXPGLH.RP
SOH[LWlWGHU&25%$0DQDJHPHQW/D\HUGHXWOLFK]XUHGX]LHUHQ’LHVZUGHHVHUP|J
OLFKHQGDVVGDV:RUNIORZ0DQDJHPHQW6\VWHPEHUHLWV]XHLQHPIUKHQ=HLWSXQNWLP
NRQNUHWHQ$QZHQGXQJVEHUHLFKHLQJHVHW]WXQGJHWHVWHWZHUGHQN|QQWH
,PPHGL]LQLVFKHQ(LQVDW]EHUHLFKGHV:RUNIORZ0DQDJHPHQW6\VWHPVJHKWGHU7UHQG
]X HLQHU ]HQWUDOHQ (UIDVVXQJ XQG 9HUZDOWXQJ GHUPHGL]LQLVFKHQ’DWHQ $OV %HLVSLHO
GLHQW GDV .UDQNHQKDXV,QIRUPDWLRQV6\VWHPH 0HGLFDO &RQWURO &HQWHU GHU )LUPD
0HLHUKRIHU>0(,@GDVHLQH]HQWUDOH3DWLHQWHQ’DWHQEDQNEHVLW]W,P)DOOGHU)LUPD
0HLHUKRIHULVWGLH]HQWUDOH’DWHQEDQN2UDFOHRGHU0LFURVRIW64/6HUYHU
’LH QlFKVWHQ6FKULWWHEHLGHU(QWZLFNOXQJGHV:RUNIORZ0DQDJHPHQW6\VWHPVZHU
GHQ GLH (QWZLFNOXQJ HLQHV :RUNIORZ &OLHQWV GLH ,PSOHPHQWLHUXQJ GHU UHVWOLFKHQ
$JHQWHQ GHU $JHQWHQEDVLHUWHQ 6FKLFKW XQG GHU $XIEDX HLQHU :LVVHQVEDVLV IU GHQ
$GDSWDWLRQV$JHQWVHLQ
:HQQ DOOH .RPSRQHQWHQ GHV :RUNIORZ0DQDJHPHQW6\VWHPV H[LVWLHUHQ PVVHQ
GLHVH LQGDV*HVDPWV\VWHP LQWHJULHUWZHUGHQXQGGLHHQWVSUHFKHQGHQ6FKQLWWVWHOOHQ
]ZLVFKHQGHQ7HLOHQLPSOHPHQWLHUWZHUGHQ:HQQGLHVJHVFKHKHQLVWNDQQDXFKGDV
=XVDPPHQIDVVXQJ

JHVDPWH :RUNIORZ0DQDJHPHQW6\VWHP LP PHGL]LQLVFKHQ $QZHQGXQJVEHUHLFK JH
WHVWHWXQGRSWLPLHUWZHUGHQ
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